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In steel mills, chemical plants, refineries, ordnance plants, aircraft factories . . . 
wherever American industries are busy producing weapons of war, Babcock 
& Wilcox Integral-Furnace Boilers are supplying steam with utmost depend- 
ability and efficiency. Thoroughly tried and proved in pre-war services, these 
boilers are now further demonstrating their high availability for service and 
consistent reliability in a second set of tough assignments. 


Faithful performance has been made certain in these B&W boilers by distinc- 
tive design and construction features such as: 





|. Water-cooled furnace sidewalls 
and roof of the same durable 
stud-tube construction used in 
large central-station boilers. 


2. Deep furnace, fired from one 
end, provides ample space for 
complete combustion. 


3. Bare metal blocks cover and pro- 
tect the tubes of the water-cooled 
furnace floor, and provide a sur- 
face readily cleared of ash. 


4. Self-draining superheater design 
prevents accumulation of water 
in the tubes and assures steam 
flow through all tubes on start- 
ing up. 

5. Tubes of the third bank, which 
is in the zone of coolest gases, act 
as downcomers, insuring rapid 
positive circulation at all loads. 


From their additional war-time proving 
under unprecedented service conditions 
will come still better B&W Integral-Fur- 
nace Boilers to serve post-war industry. 
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THE BABCOCK & WILCOX CO., 85 LIBERTY STREET, NEW YORK 6, N. Y. 


For additional information on B&W Integral-Furnace Boilers, send for Bulletin G-17-A. 
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Design for Safety 


LTHOUGH few machines would have purpose or 
value if it were not for the men who must operate 
them, a major portion of the ingenuity and skill of de- 
signers has inevitably been directed to the machine, some- 
times at the expense of the man. The designer's first 
task is to get his machine to work. What effect it may 
have on the man who operates it or, more remotely, on 
the lives and institutions of men are factors that come in 
for later consideration. 

The axe, for example, is a very ancient too! and in 
many ways a very simple one. As J. W. Roe, and proba- 
bly others, have pointed out, the axe handle has gradu- 
ally developed into an element of design admirably suited 
to its purpose and to the man who uses the axe. Genera- 
tions of experience have produced a tool almost perfectly 
co-ordinated with the man. How much scientific knowl- 
edge of materials, mechanics, and the human body were 
consciously put into this remarkable evolution, it would 
be hard to say. Perhaps it could be further improved. 
Whatever the facts of the case may be, the axe remains 
as an interesting example of the adaptation of the ma- 
chine Cin this case a tool) and the man. 

Almost any tool, machine, or structure will provide 
other interesting examples of how well or how poorly 
machines and men have been considered by designers. 
Engineers, particularly during the last generation or two, 
have given an increasing amount of attention to this im- 
portant factor in machine design. There has been a 
growing tendency to think of the operator—his con- 
venience, comfort, safety, fatigue, efficiency—as well as 
the machine. Noteworthy progress has been made; but 
ahead of engineers are goals to be sought in this field as 
their knowledge of man himself grows. Interchange of 
knowledge and experience between the profession of 
medicine, in its broad sense, and that of engineering will 
spur progress toward these goals. 

Much progress has been made, particularly in the field 
of industrial safety, in this interchange of knowledge. 
Protection of workmen from industrial hazards—toxic 
atmospheres, for example—would be relatively ineffec- 
tive without some knowledge of the human body. Until 
knowledge of the effects of toxic atmospheres is shared 
by those responsible for the men exposed to them, little 
can be done to overcome them. Fortunately, such 
knowledge is becoming widespread and where indiffer- 
ence to occupational hazards fails to devise protection, 
the law compels attention to safeguards. 

There are other examples of hazards, however, in 
which progress toward safety has not been so great and 
in which the law has, as yet, taken only the first and 
most elementary steps. The newness of the machine 
itself is responsible in a large measure for some of this 


apparent backwardness; but in addition to this factor 
there must be added the lack of understanding that the 
designer frequently has of the human body and of its 
weak and strong points. 

Just as The American Society of Mechanical Engineers 
interested itself in the subject of safety in elevators and 
studied not only the machine itself but also the charac- 
teristics of the human cargo it carried, so other areas of 
safety where men and machines are concerned can be in- 
vestigated, once designers direct a greater amount of 
attention to the man. In the field of airplane safety, the 
Committee on Biomechanics of the A.S.M.E. Aviation 
division, of which Prof. Frederick Teichman, of New 
York University, is chairman, is concerning itself with 
this problem, with the assistance of the medical and en- 
gineering professions. 

At the 1943 Annual Meeting of the A.S.M.E. the 
Biomechanics Committee conducted its first public ses- 
sion. One of the papers presented at that session is pub- 
lished in this issue. In this paper the author, who has 
made extensive studies of survivals from falls from great 
heights and from airplane crashes, explains some of the 
factors involved in protecting the lives of pilots and occu- 
pants of airplanes. 

Professor De Haven’s paper discloses the truly remarka- 
ble ability of the human body to withstand the effects 
of accidents, such as airplane crashes, provided the 
safety environment of the pilot has been properly con- 
sidered by the designer. It presents a challenge to engi- 
neers to pay more intelligent attention to this safety en- 
vironment. If a human body can survive a fall of 145 ft, 
cannot engineers devise an airplane structure that will 
provide the pilot with a maximum of protection in the 
event of a crash? Undoubtedly, engineers can go a 
long way toward providing this protection once they 
put their minds to it and consider the design of the struc- 
ture in connection with the human body. 

The problem is not a simple one. Greater safety- 
mindedness and confidence that improvements can be 
made are steps toward the goal. To aid in this worth- 
while effort is the task which the Biomechanics Com- 
mittee has set for itself. 


Professional Mindedness 


ERHAPS never before has it been quite so important 

for the engineer to think about his profession as it 
is today. Ina world of rapid change and shifting empha- 
sis on values, the engineer finds himself torn loose from 
his moorings of individualism and professional minded- 
ness and swept along with a current of labor unrest and 
upheaval that threatens to overwhelm him. Militant 
self-interest, collective security, and desire for power on 
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the part of minorities create conditions which the engi- 
neer cannot ignore because he is drawn into them, willy- 
nilly. Confused, in many cases frustrated in his desire to 
remain an independent and professional individual, this 
forgotten man of industry does well to ask himself, does 
an engineer need his profession? 

In a brief article in this issue W. E. Wickenden gives 
some affirmative answers to this question. The article is 
the concluding section of a new edition of President 
Wickenden’s famous address, ‘“The Second Mile,’’ de- 
livered before The Engineering Institute of Canada in 
1941 and widely reprinted in this country. Through the 
Engineer's Council for Professional Development about 
21,000 copies of the original address were distributed. 
By special request President Wickenden has rewritten the 
address, with particular attention to the needs of the 
young engineer, and the new text has been issued by 
E.C.P.D. in pamphlet form under the title, ‘The Second 
Mile—A Resurvey, 1944.'" A new section, entitled 
““Does an Engineer Need His Profession?’’ which is re- 
printed in this issue, has been added. 

It is not an easy task for the engineer to resurvey his 
own convictions in respect to his profession under present 
conditions but itis all the more important that he 
do so. 

With tradition and possibly prejudice strongly compel- 
ling some men to think too lightly of current trends, and 
with self-interest, personal grievances, or a spirit of ad- 
venture in new fields of social organization influenc- 
ing others, engineers are likely to hold conflicting 
opinions on what a profession is and their need for a 
profession. 

President Wickenden’s views appeal to those instincts in 
engineers which have led them to consider themselves 
professional men, even if they could not always describe 
in simple language what a profession was or what it 
meant to them. 

Each man must decide for himself how far along the 
‘second mile’’ he is willing to travel and how heavily 
the need for his profession lies upon him. The finer 
qualities of a profession that have been so conspicuously 
displayed by generations of engineers are bred in the 
very fiber of their being. They will continue to exist in 
spite of social change. 


War Manufacturing Committee 


N these pages in May, 1943, appeared an announcement 
of the formation of the A.$.M.E. Manufacturing Engi- 
neering Committee at the request of, and under contract 
with, the Office of Production Research and Develop- 
ment. 

The Manufacturing Engineering Committee handles 
specific problems referred to it by O.P.R.D. in such fields 
as production research, processes, manufacturing tech- 
niques, and materials. It has chosen to operate without 
fanfare of publicity, but a recent report to the Executive 
Committee of the A.S.M.E. Council reveals the fact that 
34 projects have been handled by the committee since its 
organization. 

Under the chairmanship of L. C. Morrow the Com- 
mittee, which is composed of Mr. Morrow, Harold V. 


MECHANICAL ENGINEERING 


Coes, Fred H. Colvin, Eric Oberg, and Col. James L. 
Walsh, has met every week with their executive secre- 
tary, Herbert B. Lewis. Representatives of O.P.R.D. 
are frequently present at these meetings. The projects 
before the committee are discussed, progress reports of 
the executive secretary are received, and decisions re- 
garding appropriate action are taken. 

By far the most comprehensive project undertaken by 
the committee concerns high-speed milling with cutters 
of new design of the carbide type. In its first public ap- 
pearance on an A.S.M.E. Annual Meeting program in 
1943 the Committee sponsored a symposium on this sub- 
ject. This is a very active subject and one which is 
exciting considerable interest on the part of industry at 
large. Already papers on the subject have appeared in 
MecHANICAL, ENGINEERING and more are to follow 
in later months. 

The report of the War Production Committee states 
that under the pressure of production demands the air- 
craft companies, mainly on the Pacific Coast, which Mr. 
Lewis has visited several times, discovered that cutters 
with carbide cutting blades could be used economically 
at surface speeds of 5000 to 24,000 ft per min and feeds 
ranging from 60 to 400 in. per min when machining 
aluminum alloys like 14-ST. In the case of steel milling- 
cutter surface speeds ranging from 250 to 1000 ft per min 
with feeds from 7 to 30 in. per min are in use, depending 
on the type of steel, its condition, and the type of cut, 
using carbide cutters with negative rake and _ helix 
angles. 

A research project on high-speed milling is already 
under way at the California Institute of Technology and 
another project, to be carried out at a Midwestern uni- 
versity is under consideration. 

In order to disseminate as widely as possible among 
all war-production plants in which milling is done the 
very latest and most practical information available, the 
A.S.M.E. War Production Committee has been assem- 
bling a considerable quantity of data and photographs. 
The data are edited and the most enlightening photo- 
graphs of actual jobs are selected and published in loose- 
leaf form for wide distribution. 

More than 11,000 sets of the first groups of data sheets 
were distributed. With each set was mailed a post card 
by means of which the receiver could request new sets of 
sheets as soon as they became available. About 3500 
cards were returned as a result of the first mailing and 
these bore requests for about 7000 sets. This list is 
growing day by day as more plants see the data sheets 
and make use of the information they contain. Three 
sets of data sheets have been printed to date and material 
for a fourth set is being prepared. 

The needs of war production have stimulated develop- 
ments in metal cutting, as the foregoing evidence indi- 
cates, that might have been years in winning acceptance 
in peacetime. Production engineers have been forced 
into getting the maximum output from every machine 
tool in their shops. Instead of adding new buildings 
and new machines, engineers have pushed to the limit 
what they have had available. The results have as- 
tounded everyone and point to Still further develop- 
ments yet to come when the possibilities already un- 
covered are explored in detail in laboratory and shop. 
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HOW CAN WE DEVELOP 
INVENTORS? 


By CHAS. F. KETTERING 


VICE-PRESIDENT AND DIRECTOR OF RESEARCH, GENERAL MOTORS CORP., DETROIT, MICH. MEMBER A.S.M.E 


THINK this question of how can we develop inventors, or 
inventions, because that is the real problem, is one that 
should concern us greatly. There are many different ideas 
of what aninventionis. The inventor has one idea, the manu- 
facturer has a different one, and the patent attorney has still 
another. Sometimes it takes quite a high order of intelligence 
to detect any similarity between them. I mean this seriously 
it is a common thing for an inventor not to understand the 
patent on his own invention. 

Likewise, there is no sharp line of demarcation between in- 
vention and research except for this distinction—that invention 
has to do with a specific result, while research is concerned with 
the determination of those factors which may be necessary 
in the development of that result. 

Some years ago a survey was made in which it was shown 
that if a person had an engineering or scientific education, the 
probability of his making an invention was only about half as 
great as if he did not have that specialized training. 

Now that is very interesting, and I have spent a great deal of 
time wondering why it is so. Asa result, I have arrived at a 
definition of what an inventor is. An inventor is simply a fel- 
low who doesn't take his education too seriously. 

You see, from the time a boy is six years old until he gradu- 
ates from college he has to take three or four examinations a 
year. If he flunks once, he is out. But an inventor is almost 
always failing. He tries and fails maybe a thousand times. If 
he succeeds once, he is in. These two things are diametrically 
opposite. 

We often say that the biggest job we have is to teach a newly 
hired boy how to fail intelligently. We have to train him to 
experiment over and over and to keep on trying and failing 
until he finally learns what will work. 

We also have to teach him that everything is not in the 
books. In his education he invariably gets the idea that this 
is so because his textbook is always the last word and final 
authority on whatever he is studying. If we fail to do this, 
sooner or later he will say, ‘‘There is no sense trying this ex- 
periment because page 284 of this book says it won't work.”’ 

Then we have to explain that these things we are doing have 
never been done before. If they had, we wouldn't go to all the 
trouble of repeating them. The books used to say we couldn't 
build a Diesel injector to operate at 20,000 pounds per square 
inch. What ii really meant is that an injector couldn't operate 
at that pressure if it was built as the book specified. Today we 
have hundreds of thousands of injectors operating at pressures 
much higher than that. The point is simply that no matter 
what we are doing, if 1t is new we can always find a book that 
will tell us it can’t be done. Any time we want to stop a 
project, all we need to do is assemble a committee and tell them 
about it. Immediately they will tell us we were crazy to start 
it. So to protect ourselves we have made this very simple rule: 
When you start a new problem, stay away from the library be- 
Cause it may handicap your thinking. 

In training an inventor, how closely do we want him to work 
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with the library? Should he see what has been done first, or 
should he start out with his own ideas and then go back to the 
books after he has got a little way along? 

The first step is always to set up the problem. When we have 
done that, we say, ‘‘Here’s the way we think we ought to 
proceed ,’’ and then go to the library to see what others before 
us have thought about it. But if we go to the library first, few 
of us are strong enough to stay out of the rut that may be set 
up. So another thing we must do in developing an inventor 
is to teach him to analyze his problem. If he decides that it is 
worth working on at all, what is the probable first experiment 
he should try? 

Many people want to go beyond the first experiment in their 
predictions. ‘‘If this experiment works,’’ they say, “‘we will 
do such and such next.’’ But we should not worry about thar. 
If we knew what was going to happen, we wouldn't need 
to experiment in the first place. We should realize that prior to 
the first experiment our ignorance factor may be as much as 100 
per cent. 

“But suppose the experiment doesn’t work the way we think 
it should?”’ they ask us. 

The chances are ten to one it won't. That shouidn’t deter 
us, however, from going ahead and trying it. After all, an 
experiment that fails is simply an experiment in which we are 
wrong. Rarely does an experiment mislead us, providing we 
are intelligent enough to follow as it directs. 

If an experiment doesn't work the first time, it must be tried 
again; and when a successful experiment is obtained, a con- 
tinuity can be laid out for going on to the next step. We can 
then decide what the second experiment should be and go 
through with it in exactly the same manner. Since none of us 
is ever smart enough to arrive directly at the final result, we 
must work our way very laboriously from experiment to experi- 
ment and from test to test until we finally get there. 

A lot of people don’t want to do this. They would like to 
find a short cut for the tedious trying and failing of experimen- 
tation. They think they are smart enough or educated enough 
to get the result directly. Unfortunately, the only people who 
have ever accomplished anything in science or engineering are 
the ones who never thought they were smart enough to get 
irked by having to try things to see if they would work. 

A man who had seen a test of one of our Diesel engines came 
to see me the other day. That is a very efficient engine,’’ he 
said. ‘I would like to talk to your thermodynamics expert 
about it.”’ 

‘IT am sorry,"’ I replied, ‘‘we don’t have anyone here who 
even understands the word ‘thermodynamics,’ much less be an 
expert on it. But if you want to know how we developed this 
engine, I'll be glad to show you.”’ 

I took him to our dynamometer room and showed him our 
single-cylinder setup and told him how we had tried one thing 
after another for about six years until the engine itself finally 
told us exactly what it wanted. 

‘“Goodness,”’ he said, ‘that’s an awfully tedious way to de- 
sign an engine.”’ 

“It is,’ I agreed, ‘but it is the only way we know.”’ 

We don’t know how to do any new job without going 
through all that tedious cut-and-try. Therefore, the next thing 
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we must tell these young engineers is that tediousness is some- 
thing they must endure and not resent even though they have a 
technical education. 

These things seem extremely simple, but they are basic to 
the problem of developing inventors. 

The point is that we don't solve a technical problem or make 
an invention in the laboratory. We do these things in our 
heads. All this laboratory apparatus is simply to help us get 
an understanding of the problem we are working on. I think 
the thickness and density of the human skull can be very well 
represented by the amount of apparatus we sometimes need 
simply to force an idea through a quarter inch of skull bone. 
That is why it is so important that we develop proper attitudes 
in the people we are training to be inventors. 

About ten years ago we started a new study of the strength 
of materials which was based entirely on testing a production 
piece under simulated working conditions. In other words, if 
we were interested in a crankshaft, we would build a testing 
machine that would load that crankshaft exactly as it is loaded 
in the engine, that is, a load fluctuating so fast with so much 
tension, so much torsion, at such a temperature, etc. We did 
that because we had learned that tests on standard test speci- 
mens gave us information of a very unsatisfactory kind and that 
when we tried to test a piece to failure in an actual engine the 
resulting debris was such that we couldn't tell just what had 
happened. 

In our machine we put anticipators on a piece so that the 
instant a failure started the load would be released automati- 
cally and we could see exactly where the trouble had started. 

With this machine we have been able to improve the fatigue 
life of many mechanisms as much as 500 per cent simply by 
seeing how and why the failure starts and by then making very 
small changes in fillets or slight shifts in temperature during 
heat-treatment. 

We couldn't have calculated these things. No one is smart 
enough to make such calculations. It has to bea very primitive 
sort of study which goes back to the very elementary process of 
trying a thing, learning its weaknesses, and then trying some- 
thing else. 

One of the problems which a research laboratory will always 
have is how to get along with the manufacturing end of the 
particular organization to which it belongs. The production 
man has a problem, and he brings it to us to solve. We analyze 
it and write a report on our solution. If we usea lot of loga- 
rithmic curves and fancy nomenclature the production man 
never heard of before, he gets mad because he can’t see that we 
have helped him very much. I don’t blame him. 

To avoid that difficulty, we have worked out a very simple 
procedure, Before a special report is distributed, it is carefully 
read by someone in our organization who knows the person for 
whom the report is intended, and a little circle, or goose egg, 
is drawn around every word that he thinks may be misunder- 
stood. Then we call in the research engineer and ask himto 
read the report aloud—but skipping the words that are circled. 
He starts reading and then exclaims, ‘‘My goodness, if you are 
going to leave out all those words, it won't make any sense at 
all!" 

“All right,"’ we say, ‘‘perhaps the reader won't understand 
those words, so it is just the same to him as if they weren't 
there at all. If we are going to help with this problem, we 
must use words that will be understood.”’ 

One of these reports had to do with noise and the word 
““decibel’’ appeared several times on every page. The boys 
couldn't find a simpler word for decibel, so with every copy of 
that report we supplied a little noise box that had ten keys on 
it. If the report said the noise level was seven decibels, the 
reader just punched the key marked “‘seven"’ and he could hear 
exactly what seven decibels of noise was. 

This question of words and the meaning that we attach to 
words has always been very interesting to me. It is like the 
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formula problem in which, if a fellow knows the formula for 
something, he thinks he understands all about it. A lot of 
people think that if they know the name of something, that’s 
the whole story. 

As an illustration, I once asked a famous scientist this ques- 
tion: *‘Why can I see through a pane of glass?” 

‘That's very simple,”’ he said. ‘‘Glass is transparent."’ 

“I'm afraid the word ‘transparent’ means nothing at all to 
me,"’ I replied. 

‘The word ‘transparent’ simply means anything you can see 
through,’ he said. ‘‘Why do you want to know that?” 

“‘T would like to know why I can see through a pane of giass. 
I would like to know whether light waves travel through the 
glass as light—or whether they are received and rebroad- 
cast in some other form from molecule to molecule. If I knew 
that, I would be better able to decide some other things I would 
like to know.”’ 

‘The trouble with you,”’ he said, “‘is that you area modelist; 
you want an image of something. Modern science doesn't 
form images any more. We stopped that a hundred years ago. 
Give me a better problem—something a little more practical.” 

‘All right, here’s one: When I rub my hands together, why 
do they get warm? Why shouldn't they get cold?”’ 

‘Oh, that is quite simple—it is due to friction."’ 

‘*Yes,"’ I said, ‘‘now what is friction?”’ 

So we argued back and forth for three quarters of an hour and 
finally we came to the profound conclusion that we don’t know 
anything about friction—except that friction is a thing that 
makes your hands warm when you rub them together—and we 
don't even know how it does that. 

A few years ago I assigned a young man to work on this 
friction problem and had him rub little pieces of metal to see 
how much they wore away, how much heat they generated, 
and so on. After he had been working on it for a little while, 
I stopped in to see him. ‘‘How are you coming along?’ I 
asked. 

‘Not very well,’’ he replied, ‘‘Don’t you think this is an 
awfully childish problem for a fellow who has the kind of 
education I have?”’ 

I didn’t think so, or I wouldn’t have assigned him to it, so I 
asked what the trouble was. 

‘It wouldn't be so bad,’ he exclaimed, ‘‘if it wasn’t all in 
the books!”’ 

‘I'm glad you mentioned that,"’ I said, ‘because if we have 
you working on this thing when it’s all in the books, like you 
say, then we ought to stopright away. But before we do that, 
I want you to show me that book. If you can find that book or 
any book like it, I will give you a medal.” 

I saw him about a month later and asked how he was pro- 
gressing on the medal business. 

‘“‘Awful,’’ he said, “‘I haven't been able to find anything. 
And I can’t understand that, because it’s something so funda- 
mental I should think a lot would be known about it. I can't 
understand it at all. There's not a thing in the books about it.”’ 

I want to tell you something of the outcome of this episode 
because it shows how much we can accomplish if we don't 
place ourselves too high above our jobs. This same young 
fellow soon discovered some very interesting fundamental facts 
about friction and wearing surfaces which have enabled us to 
produce better piston rings for Diesel locomotives than we ever 
had before. When we first started to run our locomotives, we 
had to change rings every 50,000 miles. No one objected to 
that. They thought 50,000 miles was about as long as a piston 
ring ought to last. Now we have rings that will last 500,000 
miles, and I think we ought to be able to get them to last 
1,000,000 miles before we're done. 

It was in connection with these same engines that someone 
once asked how it happened that we were making most of the 
Diesel-electric locomotives in the country. ‘You must have 
awfully good patent protection,” he said. 
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“Well, here’s the reason,"’ I said. ‘“‘You see, a great many 
people think we're crazy. That is much better protection than 
any patent.” 

I would rather have my competitor think I am crazy than 
have a stack of patents a mile high, because he can easily get 
around my patents, but if he thinks I am crazy, he won't even 
bother to check up on them. I was in the automobile starting, 
lighting, and ignition business for five years without any 
patent protection at all to speak of, because everyone knew that 
the breaker mechanism in my ignition system was crazy, and 
that it wasn't worth copying. They infringed every patent I 
had, but they didn’t infringe my ignorance factor. 

I often tell the boys this story: I have been making inven- 
tions and taking out patents for many years. When I first be- 
gan to apply for patents, most of my inventions had been 
patented 50 or 60 years before. Later I was only 40 years 
behind—then 30 years—and so on. So I drew a set of co- 
ordinates and plotted just how far behind I was on each in- 
vention. There was a gentle slope to the curve, so I could ex- 
tend it to the base line to see how old I would be when I made 
an original invention. It comes to about 125 years. 

If we can succeed in eliminating from a young man’s mind 
the idea that just because he thought of a thing it must be very 
good, then we can go ahead without the danger of temperament 
getting into engineering. 

We have a little rule in our laboratory which we think solves 
this problem. It’s a very simple rule and the only rule we have. 
It is just this: ‘“The Job Is the Boss."’ What does the engineer 
think of this new piston? That doesn’t matter. What does the 
engine think about it? That matters. The engineer's opinion 
is worth very little. The engine’s opinion is worth a great 
deal. 

If the engine says, ‘‘I like this piston,’’ and it happens to be 
contrary to the engineer's pet idea, that’s too bad. It simply 
proves that the engineer was wrong. After all, as we said, the 
only reason for all this expensive research is that it corrects our 
ignorance factor so that we can see the problem in its true 
light. 

Opinions are not the only things that lead usastray. Some- 
times we are led into difficulties by certain aspects of the so- 
called practical side of our educations. We accumulate rules 
of thumb, arbitrary constants, and formulas. We accept these 
as fundamental. We should question them whenever we en- 
counter them. They are the stumbling blocks of progress. 

There is a formula by which we can calculate the fatigue life 
of a piece of spring steel which is being stressed under certain 
conditions. This formula tells us how many thousand cycles 
of stress the spring will undergo if its surface is perfectly mirror- 
smooth, how many less if it is slightly rough, and how many 
still less as its roughness increases. We take a flat piece of 
smooth spring steel about 3 inches wide and 2 feet long and put 
it in a test machine and bend it back and forth until it breaks. 
We find that the standard spring, as furnished by eight or ten 
different steelmakers, will break in about the same time—at a 
couple thousand cycles. That checks very closely with the 
formula. We ask each of the steelmakers to run the same test 
and their results check with ours. The formula and the experi- 
ment agree. Everyone agrees that it is a wonderful proof of the 
formula and shows there is no use trying to run a spring any 
longer than the formula says. 

Then we say, ‘‘Suppose we bang up this piece of spring steel 
until it is rough all over—then how long will it last?’’ 

After thinking about this for a while, they say, ‘‘We don't 
know how many cycles of stress it will stand, but we all agree 
that its fatigue durability will be seriously impaired.” 

So we asked them to make us some more samples. ‘Put a 
little mark on them so you can identify them as your pieces,” 
wesay. Then we give these samples a little treatment which we 
call shotblasting, or surface peening, in which we shoot a 
lot of little hard steel balls at each sample until it is thoroughly 
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roughened. That done, we send the samples back to the steel- 
makers to be tested. 

Then a surprising thing happens. Instead of breaking at 
2000 cycles, the samples are flexed up to 2,000,000 cycles and 
still they don’t break. The formula still says they will break 
at 2000, but they don’t know that. They keep right on flexing 
at 2,000,000. That is quite a gain in per cent. 

We have learned that in most problems there is a normal time 
rate of development which corresponds very closely to the 
normal yearly increment of improvement made by industry. 
There is not a great deal that we can do to speed up such im- 
provements, because they are so intimately geared into the 
whole system that they can be assimilated only at a certain rate. 
But in other problems, such as certain medical problems, the 
question of how long it is going to take to solve them is of 
relatively little importance. The results will justify any ex- 
penditure of time. All that is necessary is that the man who 
is going to work on the problem be shown that it is worth 
solving, or he won't want to try it. 

We had some experience with this in the early days of the 
ethyl-gasoline development. We had been working on the 
so-called aromatics for a number of years and had some pretty 
good results, but nothing really exciting. So some of the boys 
came up to my office and said, *‘We are young yet, and we would 
like to do something in the world, and we don't want to be 
kept on this problem forever, because we don’t see any hope of 
ever working it out.”’ 

I was leaving for New York that afternoon, so I said, ‘Let 
me have a couple of days to think this over, and when I come 
back I'll see if I can’t work out something for you.”’ 

I thought that it would be wrong to stop this work, even 
though they had been correct when they said our progress to 
date was very discouraging. When I got on the train to go 
back to Dayton, I noticed a newspaper lying on the seat be- 
side me and I picked it up. On the first page there was a little 
item entitled, ‘‘University Professor Discovers Universal 
Solvent.”’ 

That interested me because I happened to know an amusing 
story about two chemists who were trying to discover a uni- 
versal solvent. It seemed they talked a banker into loaning 
them some money and set up a little laboratory just outside of 
town. One winter morning a farmer had a blowout outside 
their place, so he came in and asked if he could use their tele- 
phone to call up the garage. They said, ‘‘Sure, go right ahead.”’ 
When he was through telephoning, he asked if he could wait 
there until the garage brought him a spare tire and they said, 
‘Sure, youcan.’’ So he stood there watching them for a while, 
and finally he asked what they were doing. 

‘We are working on the most important thing in the world,”’ 
they said. ‘‘We are developing a universal solvent.”’ 

‘*What does that mean?”’ asked the farmer. 

‘Well, that is a liquid that will dissolve anything you put 
into it.” 

‘““My goodness,”’ said the farmer, ‘‘that is marvelous, but 
what in tarnation are you going to keep #t in?”’ 

Because I happened to know that story, I was interested in 
this so-called universal solvent and I read the newspaper story 
in its entirety. The material referred to was selenium oxy- 
chloride. 

The next morning when I got to the laboratory I showed this 
newspaper item to the boys and said, ‘‘Here’s one we'd better 
try before we quit,’’ so they went ahead and got some. It 
turned out to be almost a universal solvent in its action on 
valves and rings, but it did something that none of us had 
anticipated. Theoretically, selenium oxychloride should have 
made the knock worse because it contained both chloride and 
oxygen, which had been knock-inducers in every other com- 
pound we had tested. But instead of inducing knock, selenium 
oxychloride turned out to be a powerful knock-suppressor. 
That was our first step into the study of the metallo-organic 
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compounds, which led us through a great many experiments 
until we finally arrived at tetraethy! lead 

The point of this story is that we must always know whether 
a problem is worth solving. There will always be dark days, 
but if your conviction of the value of the problem is such that 
you go right ahead in spite of the difficulties, the chances are 
that you will achieve success in the end. 

I like to think that we can take even a highly educated young 
man and teach him to be an inventor without ruining his edu- 
cation. I have only one complaint against our educators and 
it is that they haven't always told us the complete story. 

A friend of mine who teaches general medicine at one of our 
large universities once told me this story about education. He 
is an old hand at teaching medicine. He lectures to the classes, 
teaching the boys to be general practitioners. His system is 
sound and doesn't differ radically from similar courses in other 
universities, except for the last lecture he gives the group. 
That lecture is unique. On this occasion, he says, in part: 

“Young men, we are together for the last time. We have 
had a very pleasant time. You have been a good class and I 
have enjoyed working with you. 

‘| have given you the best information available—the best 
case histories I could find. The textbooks we have used are 
the most widely accepted and reliable. But before we part 
company, I want to caution you that the science of medicine is 
developing so rapidly that in a few years from now perhaps 
half of the things I have taught you won't be so Unfortu- 
nately, I don’t know what half that will be.”’ 

I have been very interested in co-operative education because 
] feel that by bringing a boy in contact with both the school 
and industry we can lap-weld him to a job instead of butt-weld 
him. I worked with Dean Schneider at Cincinnati for a num- 
ber of years. I have also been interested in a co-operative sys- 
tem at Antioch; and right before Dean Schneider died, I helped 
to get him to go out to Northwestern University to set up the 
co-operative system there 
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My interest in co-operative education is not limited to hay 
ing the boys go to school half time and work in industry half 
time. I don’t care how it is done, but I would like to see the 
university and industry work closer together because I think 
they should understand each other's problems. I think it 
we could do that, it would be much less necessary to teach 
trade subjects in school. We could spend more time on 
the fundamental broad principles of physics, chemistry, and 
mechanics. 

There are several other ways that this result can be achieved 
One is by alternating the professors instead of the students 
The instructor could teach half time and, as I once said, work 
half time. Somebody objected to my saying that, so I apolo 
gized, but you know what I mean. 

I don’t care how we achieve this co-operation, whether it is 
half-timing the boys or half-timing the instructors, or doing 
research, just so the educational institutions can teach these 
boys the fundamentals they will need in their work, and in 
dustry can teach them the practical applications it will need 
from them in its work. 

If we can just achieve the broad outlook and be honest with 
ourselves and admit that the things we know are so small com 
pared with the unknown, I think we will see that there is no 
end to progress. I am not worried about the libraries we have 
today—I am worried about those infinitely greater libraries 
that haven't any books in them yet. Every year is going to 
add new things and new books that we don’t know. I am in 
terested in getting some of those books written. 

We should date-line every bit of information we have. We 
should say, ‘‘This is what we know as of today.’ Weshouldn’t 


worry about what it was yesterday—or what it is going to be 
tomorrow. We should recognize that ideas change and grow, 
and we should gear ourselves to the most progressive thinking 
If we can do that successfully, we will have no difficulty in 
teaching men to become inventors, because inventing 1s simply 
a state of open-mindedness 


Syl 
Courtesy The Heil Co. 


AND THE BRIDGE IS READY FOR BUSINESS! 


(Heavy tanks, half-tracks, jeeps rumble safely across—a few hours after the big bridge carriers arrived on the scene. 
Overhead, fighter planes protect the span and convoy.) 


look for floating mines. 


Upstream, assault boats 











ADVANCES zz PLASTICS 
During 1943 


By G. M. KLINE 


NATIONAL BUREAU OF STANDARDS, WASHINGTON, D. C. 


HE chronology of plastics progress in the United States 

during 1943 is wholly associated with the demands of 

total war. Plastics have assumed jobs in this national 
emergency which stand in amazing contrast to their former 
peacetime roles. The versatility and potentialities of these 
synthetic materials have become even more evident in these 
wartime applications. The new materials and techniques 
which have been developed to meet the exigencies of the hour 
possess far-reaching possibilities for influencing postwar utili- 
zation of plastics. 


MATERIALS 


The safeguards of censorship have prevented extensive de- 
scriptions of many of the wartime arrivals in the materials 
field. Because these pioneering efforts constitute an interesting 
and significant phase of developments during this period of 
vigorous plastics activity, a brief survey of such information 
as has been made public is presented. 

Synthetic replacements for natural mica, one of the most 
critical war materials because it is a vital component of radio 
and electrical apparatus, are being developed by several com- 
panies. One of these has produced a series of commercial 
products called Polectron (1).! Polectron is said to have an 
unusual combination of low dielectric loss, high temperature 
stability, and superior water resistance, but the mechanical 
strength of the resin as now made is still relatively poor. 
Immediate uses for the material, such as dielectric sheets in 
condensers, do not call for a high degree of mechanical strength. 

An inorganic mineral element, silicon, has been combined 
with organic radicals composed of carbon and hydrogen to 
produce a new group of plastics called Silicones (2). Silicones 
are said to be resistant to temperatures as high as 500 F, which 
suggests their suitability for use in certain classes of electrical 
insulation. 

Another new material, a name little known as yet on the 
plastics roster, is Penacolite. This is said to be a phenolic- 
type thermosetting resin which cures rapidly at temperatures 
from 60 to 150 F under nearly neutral conditions. This type of 
resin may eliminate many of the difficulties in the assembly- 
gluing of wood or plastic-plywood parts for use where they 
are continuously exposed to the weather. 

Polystyrene has fulfilled many difficult assignments in war- 
time electronic and aircraft equipment (3). Styraloy (4), a 
recently developed elastomeric styrene derivative, is reported 
to have properties which make it eminently suitable for elec- 
trical applications at both high and low temperatures. 

An adhesive has long been sought that will permit the bond- 
ing together of metal, wood, plastics, ceramics, fibers, and 
rubber in any combination. New entries in the plastics field 
that appear to possess the desired properties are Cycleweld and 
Reanite cements, thermosetting plastics which are applied to 
the surfaces of the units to be bonded and then cured under 
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Paper. 

Contributed by the Rubber and Plastics Division and presented at 
the Annual Meeting, New York, N. Y., Nov. 29-Dec. 3, 1943, of Tue 
American Society oF Mecuanicat ENGINEERS. 


heat and pressure. This process ( 5) is said to form stronger, 
lighter, and cheaper structures than those joined by conven- 
tional methods. 

Reinforced plastics which permit large volume production of 
low-cost lightweight high-strength structures offer many ad- 
vantages beyond the replacement of critical aluminum and mag- 
nesium. Several new resins (6, 7), which form satisfactory 
bonds at low or contact pressures and will thus eliminate the 
need for costly dies, have been created, and special papers, 
cotton (8) and rayon fabrics, and glass-fiber cloths (9) have been 
developed as reinforcing materials. These low-pressure lami- 
nated plastics attract interest because they make possible the 
fabrication of structures heretofore considered impractical and 
even impossible for plastics. 

Resin-impregnated wood such as Pregwood has become an 
important factor in maintaining an adequate supply of pro- 
pellers for our expanding air forces. A plant with facilities 
for producing fifty times the volume of Pregwood manufac- 
tured prior to the war is now in operation. Resin-impreg- 
nated and compressed maple boards are bonded into blocks by 
electrostatic high-frequency heating of thermosetting phenolic 
glues. From these blocks the propellers are carved. Other 
applications of this wood-plastic material include electrical in- 
sulation, bearing plates, skis, and ventilating fans (10-14). 

A new rubber-like product, Paracon, made by the condensa- 
tion of dibasic acids with glycols or by the condensation of 
hydroxy acids, was announced (15). The elongation at break 
of these polyesters, which have an average tensile strength of 
about 1700 psi, is said toaverage 400 percent. Important prog- 
ress was also made in the production and application of poly- 
ethylene and its derivatives, but the publications on this sub- 
ject were limited to the patent literature (16, 17). 

Significant reports were published concerning materials which 
are relatively new to the industry and which have been allo- 
cated practically completely to war uses. These pertained to 
the processing and properties of nylon (18-20), vinylidene 
chloride (21-23), and vinyl chloride-acetate plastics (24-27). 
The development of an improved heat-resistant methacrylate 
molding compound was announced (28). A low-density 
cellophane product which has some unusual properties and 
applications was described (29). Other noteworthy papers 
dealt with phenolic pulp preforms (30), plastics from redwoods 
(31, 32), soybean-modified phenolic molding compounds (33), 
and starch plastics (34). 


MOLDING AND FABRICATING 


Notable advances in molding and fabricating techniques 
were made during 1943. These have served to extend still 
further the horizons of the plastics industry. Low-pressure 
laminating, postforming of laminates, and heatronic molding 
have passed rapidly through their experimental stages to be- 
come new and vital tools in the production of plastic parts for 
our armed forces. 

After several years of intensive research, it is now possible 
to mold laminated structures at low pressures and at reduced 
temperatures with a consequent reduction in molding costs. 
The new technique also removes the size limitations which 
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presses and steel molds had placed upon molded-plastics 
applications and makes possible the economical production of 
small numbers of parts. What appeared to many potential 
users of plastics to be an insurmountable obstacle has thus been 
overcome. The molds for low-pressure molding can be fash- 
ioned from wood, cement, plaster of Paris, or cast metal. A 
rubber bag inserted in the cavity, or a rubber blanket laid over 
the mold and clamped tightly at the edges provides the means 
for applying uniform pressure to the closed dies by means of 
air, water, or steam. The low-pressure laminates compare 
favorably mechanically with high-pressure laminates and 
possess the additional advantage of permitting the formation of 
complex shapes without rupture of the fibrous reinforcing 
materials (35, 36). 

Postforming of thermosetting materials had its origin in 
the aircraft industry. Many intricate machines have been 
devised to make metal sheets take the complex shapes required 
by that industry. With this background of experience in 
handling sheet metals, it is not surprising that this same 
industry was the first to succeed in applying sheet-forming 
methods to plastic laminates to produce a wide variety of air- 
craft parts. Again, the importaht factors in its present and 
future uses are the ability to produce a few parts with negligible 
mold costs, the low pressures involved which make unneces- 
sary costly investments in presses and auxiliary equipment, 
and the simplicity of the operation which is not dependent 
upon the use of skilled labor. The material is heated until it 
becomes thermoplastic, and it is then quickly formed over 
molds made of wood or other suitable materials (37-39). 
The surprising feature is, of course, the residual thermoplas 
ticity retained by these thermosetting laminates which by defi- 
nition were ‘‘infusible.”’ 

Electrostatic high-frequency heating was first applied in the 
plastics field to the curing of resins used in bonding plywood 
and in the manufacture of high-density resin-impregnated 
wood (40). During 1943, this electrical method of heating 
was adapted to the molding of thermosetting materials. 
Called ‘‘heatronic molding,’’ the process as applied to compres- 
sion molding consists in heating the powdered or preformed 
material to molding temperature in the electrostatic field 
outside of the molding press, followed by a quick transfer to 
the mold and rapid closing of the press to obtain flow prior to 
hardening (41-44). The advantages of heatronic molding are 
ready molding of impact grades of materials, shorter cycles, 
lower pressures, less abrasion of the molds, less pin breakage and 
displacement of inserts, and adaptability to molding of thick 
cross sections. 

Other developments and improvements in molding processes 
and fabrication techniques were described in the literature dur- 
ing the course of the year. Transfer molding (45,46) and 
mold design (47) were reviewed, and a comprehensive survey 
of molding tolerances (48,49) was made. Recommendations 
were published concerning good practices in the machining of 
laminates (50,51). A new application of electronics to plas- 
tics problems was the sealing of packages made up of thermo- 
plastic film by passing the lapped material through a high- 
frequency electrostatic field (52). 


APPLICATIONS 


A recounting of new uses of plastics during 1943 is neces- 
sarily another chapter in the story of meeting war-matériel 
needs with these synthetic products. Plastics are used by our 
armed forces in every sphere of the war. It is noteworthy, 
however, that nearly twice as many reports were published on 
aircraft applications of plastics as on all other war uses. This 
evidence of interest and activity in plastics on the part of the 
high-priority aircraft industry augurs well for a continuing 
market for these materials in the aviation field. This contact 
has been a fortunate one for the plastics industry in that it has 
led to the development of methods for utilizing plastics for 
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the manufacture of relatively small numbers of parts of moder- 
ately large size, as compared with prewar emphasis on mass 
production of small shapes. It has also brought a demand for 
engineering data on the properties of these materials so that 
they can be used most effectively in structural and semistruc- 
tural parts. The accumulation of these technical data during the 
war period will pave the way for broader industrial postwar 
applications of plastics. 

Several reviews concerning the utilization of plastics for 
aircraft purposes were published (53-58). Other reports de- 
scribed specific applications, such as propellers (59), wind- 
shields (60-63), ammunition boxes (64), gun turrets (65), 
engine parts (66-68), antenna masts (69), jettison tanks (70), 
barrage-balloon valves (71), speed indicators (72), bomb racks 
(73), fairings, doors, wing and tail parts (74,75) and mis- 
cellaneous fittings. Plastics were used in drop-hammer and 
hydraulic-press punches for forming metal sheets into aircraft 
components (76-78). 

A commendable job has been done by the National Aircraft 
Standards Committee in standardizing plastic tubing and tube 
fittings for aircraft use (79). The reduction in the number of 
sizes and shapes of parts thus brought about makes the use of 
plastics feasible and economical and simplifies inventory and 
servicing problems. A comprehensive survey of the activities 
of technical committees concerned with research, specifications, 
standardization, and publications was issued, following a 
meeting in Washington to co-ordinate this work, particularly 
in its aircraft phases (80). 

Many developments in the use of resin-bonded plywood for 
aircraft construction were reported during the year. This triple 
alliance of the aircraft, plastics, and wood industries has trans- 
formed an old material into a versatile product adaptable to 
the methods and needs of modern industry. Further progress 
in improving the properties of plywood and extending its 
markets is to be expected from the current activity in the syn- 
thesis of new resins which will produce satisfactory bonds at 
very low pressures and room temperature under practically 
neutral conditions. 

The construction of airplanes from plywood was discussed 
in several papers published during 1943 (81-87). Special prob- 
lems involved in molding monocoque structures from sandwich 
materials comprising high-strength facing sheets bonded to 
low-density cores were reviewed (57, 88). The use of resin- 
bonded plywood for seaplane floats (89), refrigerator cars (90), 
and tubular antenna masts (91) was reported. 

Advances in synthetic-resin glues (92-95) and in bonding 
and forming techniques (96-98) were described. Problems 
involved in formulating and evaluating finishes for plywood 
were analyzed (99). The behavior of plywood under various 
stress conditions (100, 101) and in delamination tests (102) 
was reported. 

A variety of items developed or made during 1943 from 
plastics for the armed forces were described (103-106). Special 
articles considered in detail such applications as fuses (107), 
bomb recorder frames (108), gas-mask parts (109), snake-bite 
kits (110), canteens (111), helmet liners (112), insignia (113, 
114), hand grenades (115), foot tubs (116), handwheels (117), 
training bayonets (118), ‘‘walkie-talkie’’ microphones (119), 
bugles (120), tank periscopes (121), ship-propeller bearings 
(122), and binocular carrying cases (123). Excellent surveys 
of the large-scale utilization of plastic-coated fabrics for 
fabricating military equipment were published (124). The 
use of resinous coatings for protecting steel shell cases against 
corrosion (125) and for other military requirements was re- 
viewed (126). 

The nonmilitary applications of plastics during 1943 were 
restricted to essential civilian and industrial requirements. 
Many of these represented replacements for materials, such as 
rubber, leather, and copper, the supplies of which were even 
more critical than that of plastics. Polyvinylidene chloride was 
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used as piping (127-130), screening, and moistureproof packag- 
ing material (22, 23), (131,132). The vinyl resins were em- 
ployed extensively as flexible electrical insulation (133) and in 
soles for shoes (134). The ion-exchange resins were utilized 
in many industrial processes for purification of water (135, 136). 

Reviews were published discussing the uses of plastics in 
adhesives (137, 138), medical supplies (139), printing plates 
(140, 141), synthetic textile fibers (142), railway equipment 
(143-145), and building construction (146, 147). Significant 
developments in improving the optical properties and extending 
the optical applications of plastics were described (148-151). 
Large tonnages of these synthetic materials were used in pro- 
tective coatings; advances in this field were discussed in several 
papers (152-155). 


PROPERTIES, TESTING, SPECIFICATIONS 


A record number of papers describing experimental work on 
plastics were published during 1943. These marked continu- 
ing efforts to supply the military services with the engineering 
data required for proper use of plastics in their war applications. 
The technical data made available through these publications 
provide a foundation upon which the plastics industry can build 
diverse and substantial markets in new fields after the war. 

This Society, through its Rubber and Plastics Group, spon- 
sored many of these technical papers. Reports on investigations 
of the bearing strength of plastics (156) and their behavior 
under sustained vibrations (157) were published by the Society. 
Other A.S.M.E. papers dealt with the mechanical properties 
of cellulose acetate (158), and the effects of continuous heat on 
phenolic materials (159). Three papers on plastics were pre- 
sented at the Semi-Annual Meeting in Los Angeles in June; 
these pertained to the thermoelastic forming of airplane parts 
(39), properties of Fiberglas laminates (160), and laminates 
made by combinations of wood with cloth and paper (161). 
The Annual Meeting of the Society in New York in December 
was marked by six further contributions to the fund of in- 
formation on plastics. These reports concerned paper-base 
laminates (162), tubing and fittings for aircraft (163), fatigue 
behavior of resin-bonded plywood (164), creep properties of 
phenolic plastics (165), printing plates (166), and application 
of plastic films and solutions to glass to prevent scattering dur- 
ing air raids (167). 

Three outstanding papers on the strength characteristics 
and testing of plastics were presented at the Annual Meeting 
of the American Society for Testing Materials in June. These 
related to impact testing (168), flow of plastics under load 
(169), and correlation between impact and fatigue tests (170). 

An important symposium on the engineering properties of 
plastics as applied to aircraft components was held during 
February under the sponsorship of the Army-Navy-Civil 
Technical Subcommittee on Plastics. Three papers giving de- 
tailed information on the mechanical strength of laminates 
were presented (57,171,172). Other reports, describing experi- 
mental work on plastics conducted by the Army Air Forces 
and Naval Air Experimental Center, were published during the 
year (173-175). 

Several papers described investigations of the physical 
properties of the increasingly important group of elastic plas- 
tics; these dealt with their fatigue resistance (176), abrasion 
resistance (177), stress-strain characteristics (178), and low- 
temperature brittleness (179). Studies of the behavior of 
urea-formaldehyde molding compounds under various curing 
and conditioning treatments were reported (180, 181). Chem- 
ical (182) and physical (183) properties of laminates were dis- 
cussed. A review of the strength and optical qualities of cast 
methyl-methacrylate sheet plastic was published (184). Other 
topics included mechanical strength at low temperatures (185), 
ignition points (186), electrical properties (187), and tough- 
ness (188). 

Three noteworthy guides to identification of plastics ap- 
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peared in the literature during 1943. Two of these pertained 
to resins used in commercial molding compounds (189, 190) 
and the third was concerned with plywood glues (191). 
Committee D-20 on Plastics of the American Society for 
Testing Materials completed action on a record number of 
testing methods and specifications. Six new tentative methods 
of test were adopted and six others were advanced to the 
status of standard methods. Sixteen specifications were pre- 
pared by Committee D-20 and approved by the Society. These 
covered phenolic, urea, melamine, styrene, vinyl-chloride- 
acetate, vinylidene-chloride, cellulose-acetate, and cellulose-ace- 
tate-butyrate molding compounds; cellulose nitrate, cast- 
methacrylate, vinyl chloride-acetate, and laminated thermo- 
setting sheets, rods, and tubes; and nonrigid vinyl-chloride, 
vinyl-chloride-acetate, vinyl-butyral, and ethyl-cellulose plas- 
tics. The development of many other testing methods and 
specifications has been undertaken by this committee. 


BOOKS ON THE SUBJECT 


A review of advances in plastics during 1943 would be in- 
complete without mention of several excellent contributions in 
book form to the technical and trade literature. The Plastic 
Materials Manufacturers’ Association issued a compilation of 
technical data on plastic materials (192). The Society of the 
Plastics Industry prepared bulletins dealing with assembly 
gluing (193) and extruded plastics (194). The American 
Society for Testing Materials brought together in one booklet 
all of the specifications and testing methods developed by the 
Society for users and manufacturets of plastics (195). Two 
further additions were made to the American literature on the 
chemistry of high polymers (196, 197). The growing alliance 
between agriculture and industry as typified by the use of raw 
materials from the farm and forest in the manufacture of plas- 
tics was reviewed in a nontechnical vein (198). A compre- 
hensive reference work on the physical and chemical properties 
of plastics and their production, fabrication, and application 
was published (199). At the close of the year another edition 
of the well-known plastics catalog appeared; it has been ex- 
panded by new articles and charts covering all phases of the 
plastics industry (200). 
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Trans. A.S.M.E., vol. 65, 1943, pp. 479-487. 

159 ‘‘Effects of Continued Heating on Mechanical Properties of 
Molded Phenolic Plastics,"’ by T. S. Carswell, D. Telfair, and R. U. 
Haslanger, Trans. A.S.M.E., vol. 65, 1943, pp. 325-328; Modern Plastics, 
vol. 20, February, 1943, pp. 79-82, 126. 

160 ‘‘Physical Properties of Fiberglas Laminated Plastics,"’ by 
C. W. Armstrong, Iron Age, vol. 152, July 22, 1943, pp. 51-54. 

161 ‘‘Wood-Cloth oan Wood-Paper Laminates,"’ by John Delmonte, 
Trans. A.S.M.E., vol. 66, 1944, pp. 55-59. 

162 ‘‘Current Applications and Future Possibilities of Paper-Base 
Laminates in Aircraft,’’ by C. F. Marschner. Presented at the December, 
1943, Annual Meeting ot The American Society of Mechanical Engineers. 

163 ‘‘Plastic Tubings and Fittings,"’ by Wm. M. White. Presented 
at the December, 1943, Annual Meeting of The American Society of 
Mechanical Engineers. 

164 ‘‘Behavior of Phenolic-Resin-Bonded Plywood Under Alter- 
nating Stresses,"’ by A. G. H. Dietz and H. Grinsfelder. Presented at the 
December, 1943, Annual Meeting of The American Society ot Mechanical 
Engineers. 

165 ‘‘Creep Properties of Molded Phenolic Plastics,’’ by D. Telfair, 
T. S. Carswell, and H. K. Nason, Modern Plastics, vol. 21, Feb., 1944, 
pp. 137-144, 174,176. Presented at the December, 1943, Annual Meet- 
ing of The American Society of Mechanical Engineers. 
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166 ‘‘Plastic Printing Plates,"’ by Wm.R. McLain. Presented at the 
December, 1943, Annual Meeting of The American Society of Mechanical 
Engineers. 

167 ‘‘Anti-Scatter Treatments for Glass,’’ by F. W. Reinhart, 
Ruth Kronstadt, and G. M. Kline. Presented at the December 1943, 
Annual Meeting of The American Society of Mechanical Engineers. 

168 ‘‘Impact Testing of Plastics. I—Energy Considerations,’ by D. 
Telfair and H. K. Nason, Modern Plastics, vol. 20, July, 1943, pp. 85-88. 

169 ‘‘Deformation Under Load of Rigid Plastics,’ by Robert Burns, 
Mod:rn Plastics, vol. 21, September, 1943, pp. 111, 112. 

170 ‘“‘Relation Between Repeated Impact and Fatigue Tests,’ by 
W.N. Findley and O. E. Hintz, Jr., Modern Plastics, vol. 21, December, 
1943, pp. 119-123. 

171 ‘Engineering Properties of Plastics,’’ by F. B. Fuller, Modern 
Plastics, vol. 20, June, 1943, pp. 95-97, 130. 

172 ‘Basic Physical Properties of Laminates,"’ by P. M. Field, 
Mod:rn Plastics, vol. 20, August, 1943, pp. 91-102, 126, 128, 130. 

173 ‘‘Fatigue Characteristics of Natural and Resin-Impregnated, 
Compressed, Laminated Woods,”’ by F. B. Fuller and T. T. Oberg, 
Journal of the Aeronautical Sciences, vol. 10, March, 1943, pp. 81-85. 

174 ‘‘Mechanical Properties of Plastics at Normal and Subnormal 
Temperatures," by T. P. Oberg, R. T. Schwartz, and D. A. Shinn, 
Modern Plastics, vol. 20, April, 1943, pp. 87-100, 122, 124, 126, 128. 

175 ‘‘Evaluation of High-Strength Biastics,” by H. Sang and P. M. 
Fieli, Modern Plastics, vol. 21, October, 1943, pp. 107-109, 142. 

176 ‘‘Fatigue Resistance of Flexible Plastic Sheeting,’’ by F. W. 
Duggan and K. K. Fligor, Industrial and Engineering Chemistry, vol. 35, 
February, 1943, pp. 172-176. 

77 ‘‘Abrasion Resistance of Flexible Vinyl Plastics,’’ by F. W. 
Duggan, Product Engineering, vol. 14, January, 1943, pp. 45-49. 

178 ‘*Stress-Strain Characteristics of Vinyl Elastomers,"’ by M. C. 
Reed, Industrial and Engineering Chemistry, 35, April, 1943, pp. 429-431. 

179 ‘*Bend-Brittle and Shatter Points of Rubberlike Materials," 
by G. E. King, Industrial and Engineering Chemistry, vol. 35, 1943, p. 949. 

180 ‘‘Effect of Cure on the Properties of Urea-Formaldehyde Mold- 
ings,"’ by J. Hofton, British Plastics, November, 1942, pp. 350-352. 

181 ‘‘Effect of Conditioning Upon Some Physical Properties of 
Urea-Formaldehyde Moldings,’ by J. Hofton, British Plastics, vol. 14, 
December, 1942, pp. 377-380. 

182 ‘Chemical Resistance of Laminates,"’ by C. J. Straka, Modern 
Plastics, vol. 20, July, 1943, pp. 80-84, 136, 138. 
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183 ‘‘Properties of Laminated Phenolics," by L. E. Caldwell, 
Modern Plastics, vol. 20, August, 1943, pp. 82-87, 138. 

184 ‘Strength and Properties of Plexiglas,’’ by W. F. Bartoc, 
Aviation, vol. 42, January, 1943, pp. 128-131, 135. 

185 ‘‘Mechanical Properties of Plastics at Low Temperatures,”’ 
Plastics, vol. 6, December, 1942, pp. 439-442. 

186 ‘‘Ignition Points of Plastic Materials,"” by J. Delmonte and 
M. A. Azam, Modern Plastics, vol. 20, February, 1943, pp. 88, 122, 124. 

187 ‘‘Electrical Application of New Thermoplastics,"’ by T. S. 
Carswell and T. Alfrey, Electrical World, vol. 112, June 12, 1943, pp. 
1951-1953. 

188 ‘‘Toughness of Molding Materials,’’ by Thomas Hazen, Modern 
Plastics, vol. 21, October, 1943, pp. 103-106, 144. 

189 ‘‘A Schematic Procedure for Identification of Common Com- 
mercial Plastics,’” by H. Nechamkin, Industrial and Engineering Chemis- 
try, Analytical edition, vol. 14, January, 1943, pp. 40, 41. 

190 ‘‘Identification of Plastics,’’ Plastics Catalog, 1944, Plastics 
Catalogue Corporation, New York, N. Y. 

191 .‘Identification of Plywood Glues,’’ by B. J. Rendle and G. L. 
Franklin, Journal of the Society of Chemical Industry, vol. 62,1943, pp. 11-14. 


BOOKS 


192 ‘‘Techanical Data on Plastic Materials,’ Washington: Plastic 
Materials Manufacturers’ Association, 1943. 

193 ‘‘Manual on Assembly Gluing,’’ Society of the Plastics Indus- 
try, New York, N. Y., 1943. 

194 ‘‘Extruded Plastic Tubing and Shapes,"’ Society of the Plastics 
Industry, New York, N. Y., 1943. 

195 ‘‘A.S.T.M. Standards on Plastics,” American Society for Test- 
ing Materials, Philadelphia, Pa., 1943. 

196 ‘The Chemistry of Large Molecules,’’ by R. E. 
Oliver Grummitt, editors, Interscience Publishers, Inc., 
N. Y., 1943. 

197 ‘Cellulose and Cellulose Derivatives,’’ by Emil Ott, editor, 
Interscience Publishers, Inc., New York, N. Y., 1943. 

198 ‘*Plastics From Farm and Forest,"’ by E. F. Lougee, Plastics 
Institute, Chicago, Ill., 1943. 

199 ‘‘Handbook of Plastics,’’ by H. R. Simonds and Carleton Ellis, 
D. Van Nostrand Company, Inc., New York, N. Y., 1943. 

200 ‘‘Plastics Comlan 1944,"’ Plastics Catalogue Corporation, New 
York, N. Y. 
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MACHINING ANTIAIRCRAFT GUN 
(The cool in the foreground is cutting the loading chamber in the breech of a barrel for an antiaircraft gun. This is one of the first steps in proc- 
essing the barrel before assembly on an antiaircraft gun mount at the Naval Ordnance Plant operated by the Westinghouse Electric and Manu- 
facturing Company.) 
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ADVANCES zz RUBBER 
During 1943 


By J. W. LISKA 


PHYSICS RESEARCH DIVISION, THE FIRESTONE TIRE & RUBBER COMPANY, AKRON, OHIO 


AR censorship has kept information on many of the 

technological advances, made in 1943, from public 

knowledge. Paradoxically, however, one of the 
greatest of these advances is an achievement unparalleled in 
the nation’s industrial history which was so successful that 
widespread publicity, rather than secrecy, has been the rule. 
The Baruch report (1)! dated September 10, 1942, disclosed 
among other things the fact that unless seemingly impossible 
quantities of synthetic rubber were produced during 1943, the 
entire course of the war might easily be altered. 

Some privately financed and government-owned synthetic- 
rubber plants were already in production at the time of the 
release of the Baruch report, though the total amount of syn- 
thetic rubbers of all types actually being produced was probably 
under a rate of 50,000 tons per year. Extensive plans too had 
been made for the building of huge plants, at the time of the 
release of the report. A ‘‘standard design’’ copolymer plant 
with an annual capacity of 30,000 tons had been established, 
based on experiences gained in the plants already in production. 
A sufficient number of these standard plants to produce the re- 
quired total amount of synthetic rubber was then scheduled, 
and construction on some of these was begun as early as Sep- 
tember, 1942. Announcements of the completion dates of these 
and related butadiene and styrene plants began to appear early 
and continued throughout the year (2, 3, 4, 5, 6, 7, 8, 9, 10). 
The largest of the copolymer plants (10) is scheduled to pro- 
duce GR-S at the rate of 120,000 long tons annually. This is 
equivalent to approximately 600,000 acres of rubber plantation, 
each acre of which has about 120 trees, each tree requiring 150 
tappings per year. 

The latest available public report on production of synthetic 
rubber was given by Col. Bradley Dewey at the 106th meeting 
of the American Chemical Society held in Pittsburgh, Pa., 
September 6 to 10, 1943. It was reported there that two thirds 
of the annual scheduled production of 850,000 long tons of 
synthetic rubbers had already been completed, and that there 
was every assurance that all the plants would be in operation 
by the end of the year. Thus this nation, near the end of 1943, 
is already past the danger it once faced of complete collapse 
of both military and domestic fronts caused by the lack of an 
adequate supply of ‘‘rubber.”’ 


A NOTABLE RECORD OF ACHIEVEMENT 


The credit for this splendid record of achievement must be 
shared by research scientists of the rubber, petroleum, and 
alcohol industries and a large group of chemical, construction, 
design, and mechanical engineers. As a result of the combined 
efforts of these groups, this country has been able to design, 
construct, and put into production, within a time of about 2 
years, plants for the manufacture of synthetic rubbers at an 
annual rate which greatly exceeds our normal, over-all con- 
sumption of natural rubber in any year previous to the war. 
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‘Numbers in parentheses refer to the Bibliography at the end of the 
Paper. 

Contributed by the Rubber and Plastics Group of the Process Indus- 
tries Division and presented at the Annual Meeting New York, N. Y., 
Nov. 29-Dec. 3, 1943, of Taz American Society or Mecuanicat Enct- 
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That this truly remarkable achievement has been recognized is 
evidenced by the fact that the American synthetic-rubber in- 
dustry is to receive the 1943 Award for Chemical Engineering 
Achievement. 

Although the primary problem of obtaining an ample supply 
of rubber was solved in 1943, many other problems have not 
been so fortunately concluded. Man-power shortages, short- 
ages of manufacturing equipment, and manufacturing capacity 
are some of the unsolved problems outside of the scope of this 
report which make conservation of manufactured rubber goods 
(particularly passenger-car tires) mandatory in spite of the 
present adequacy of supply of raw synthetic rubber. Still other 
problems have been the object of many intensive researches, 
only a few of which, however, have been published. 


CHEMURGIC RUBBER SUBSTITUTES 


The search for natural-rubber substitutes other than GR-S 
continued during 1943. The commercial production of Agri- 
pol, a synthetic rubber-like material was announced late in 1942 
(11). This material is one of a class of ‘‘chemurgic rubbers” 
such as Norepol, Vulprene, and Sulprene which are essentially 
derivatives of fatty oils. An excellent article giving the prop- 
erties, uses, limitations, etc., of this type of synthetic rubber 
has been published (12). Other chemurgic rubbers introduced 
are Kem-Pol (13) and Witcogum (14). It is claimed that no 
critical chemicals or equipment are used in the manufacture of 
the latter two, but like the others they can only be considered 
a substitute for rubber in applications where low elongation 
and low tensile properties can be tolerated. 

An interesting new development was revealed in the an- 
nouncement (15) that sponge rubber could be produced from 
some of thesechemurgicrubbers. Although inferior to natural- 
rubber sponge in flexibility and compressibility at normal tem- 
peratures, it is claimed to be superior in these properties at low 
temperatures. A somewhat different polyester rubber named 
Paracon was also developed and is in limited production as a 
specialty rubber (16, 17). The tensile and elongation of Para- 
con are reported to be higher than those of the other chemurgic 
rubbers mentioned, though no details have been released as to 
the maximum attainable values of these properties. 


WIDE RANGE OF NONCHEMURGIC SUBSTITUTES DEVELOPED 


A considerable number of nonchemurgic rubber substitutes 
were also introduced. Although some of these products do not 
even possess the principal characteristic properties of rubber 
Chigh extensibility and tensile strength), their use wherever 
possible resulted in the saving of a considerable quantity of 
natural rubber. Among these might be mentioned: Bubbelfil 
(18), an interesting substitute for sponge rubber or Kapok, 
made of cellophane; Haydenite (19), a plastic coating material 
for raincoats having a polyvinyl-butyral base; wool felt (20); 
cattle-hair felt (21); a shock-absorbent material used for 
padding the interior of tanks; Styraloy (22), a synthetic hy- 
drocarbon elastomer said to possess excellent low-temperature 
flexibility and electrical properties; Synflex FT-11 (23); and 
Marvinol (24), a thermoplastic material reported to be com- 
pletely reclaimable and to have excellent air-retention proper- 
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ties which make it superior to natural rubber for use in inner 
tubes. 

In the field of adhesives, bonding materials, and tank linings, 
many of the rubber ‘‘substitutes’’ are proving vastly superior 
to the natural material. Cycleweld (25) and Reanite (26), 
bonding processes based on the use of synthetic materials, are 
reported to produce higher-strength bonds between materials 
of a more diverse nature than had previously been found 
possible with natural rubber. Substitution of this type of 
bonding for riveting in certain aircraft and tank applications 
results in a large saving in man-hours and material. The post- 
war possibilities of this significant advance appear almost un- 
limited. Details of the Redux bonding process (27), announced 
by the British, are being kept secret and are available only to 
those engaged in essential war work. A new adhesive to re- 
place rubber has been announced (28) for use on masking paper. 
The results of extensive tests on synthetic-rubber cements have 
been published (29, 30). 

Literally scores of materials were introduced to the rubber 
industry, especially in the early months of 1943, as means of 
overcoming some of the shortcomings of GR-S (low plasticity, 
low tack) or to “‘extend"’ the limited supplies of both GR-S 
and natural rubber. All of these materials were reportedly 
made of noncritical chemicals; some served double purposes 
such as plasticizer and tackifier or tackifier-extender, etc. 
Typical of such materials are: Turgum (31), plasticizer and 
tackifier; Falkomer (32), extender and plasticizer; Synthol 
(33), tackifier and plasticizer; Plastac (34), processing aid; 
Galex (35), plasticizer; Thiokol TP-90 (36), a low-temperature 
plasticizer; Syntac (37), plasticizer; Plastender (38), a rein- 
forcing-type plasticizer; Estac (39), tack-producing plasticizer; 
Polymel (40), plasticizer, softener, extender, and general proc- 
essing aid; Norab (41), extender; Oroplasts (42), plasticizer 
and extender; and JMH (43), peptizer for GR-S. The evalua- 
tion of this long (though necessarily incomplete) list of ma- 
terials imposed a serious burden on the testing facilities of the 
rubber industry, and particularly those of the smaller rubber 
manufacturers. It is expected that, as the supply of GR-S in- 
creases, the necessity for using some of these materials (espe- 
cially the ‘‘extender’’) will decrease proportionately. 


LINING FOR CONCRETE GASOLINE TANKS 


A significant advance in tank linings was marked by the an- 
nouncement of synthetic-rubber linings for concrete gasoline 
tanks (44, 45). The use of this lining overcomes the tendency 
of the concrete to crack, allowing the gasoline to escape, and 
also prevents the gasoline (particularly high-octane fuel) from 
the deterioration which would result from direct contact with 
concrete. Conservation of steel, vitally important in 1943, 
was thus effected, and underground concrete tanks became 
practicable, an obvious advantage for storage at military depots. 
Another specialty lining announced was Synflow (46). 

Although some of the synthetic rubbers, and particularly 
GR-S, are quite similar to the natural-rubber products, never- 
theless some very fundamental differences in physical properties 
and chemical reactions exist. The effects of various pigments, 
concentration of pigments, sulphur content, type and amounts 
of accelerator, antioxidant, softener, activators, etc., on na- 
tural-rubber vulcanizates all had been thoroughly investigated 
in continuing researches extending over a period of a number 
of years. The high state of excellence of the many rubber 
products was a direct result of the full use of this large fund of 
information. If the best possible products were to be made 
from the substitute raw materials, it was imperative that a 
similar fund of data be accumulated quickly. 

Intensive researches were begun and a vast amount of in- 
formation was freely interchanged at industry-wide committee 
meetings. Much the largest share of this information was 
never published in the literature, but was simply handed out to 
the industry representatives at the various meetings, in the 
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form of mimeographed, confidential reports. As a result of this 
action, full use of all existing test facilities was made to ad- 
vance synthetic-rubber technology speedily to a high degree 
during the year 1943. A number of significant papers were 
published, supplementing the data distributed through com- 
mittees. These include articles on accelerators (47); sulphur 
behavior in GR-S, contrasted with that in natural rubber (48); 
blending of various synthetics (49, 50); compounding of GR-S 
(51); of Guayule rubber (52, 53, 54, 55); of Butyl rubber (56); 
manufacturing and processing of synthetic rubbers (57, 58); 
the effects of various carbon blacks on the various synthetics 
(59, 60, 61, 62); synthetic cable insulation (63, 64, 65, 66, 
67, 68); zinc oxide as a pigment (69); and densities of syn- 
thetics (70). 


TESTING PROPERTIES OF SYNTHETICS 


Similar significant advances have been made in the field of 
measurement of physical properties of synthetics. New tech- 
niques have been developed for the measurement of cut growth 
(71), heat generation (72), swelling (73), resilience (74), and 
flex-cracking (75). The tear resistance of GR-S vulcanizates 
after coming into contact with petroleum products has also 
been investigated (76). 

In general, each of the synthetics excells in some one (or 
more) characteristic property. Papers illustrating such unique 
properties (77, 78) have assisted the technologist in choosing a 
particular type of synthetic rubber for a given specialty applica- 
tion. 

New uses for semiconducting rubber (commercially used for 
the first time in reducing or eliminating static shock on pas- 
senger buses) are being found almost daily. Its most recent 
application is in a new type of deicing device (79). In addition 
to the unpublished committee reports on this subject, excellent 
papers on the effect of carbon-black particle size on conductivity 
(80) and the conducting properties of Neoprene (81) were pub- 
lished in 1943. 

The physical and mechanical properties of rubber at low tem- 
peratures have been the subjects of laboratory investigations 
for a number of years, although no satisfactory test or evalua- 
tion technique had been developed. The substitution of syn- 
thetics (some of which became hard or even brittle at rela- 
tively high temperatures) in combat vehicles for natural rubber 
made it necessary to develop new ways of evaluating the low- 
temperature properties of all the elastomers. Descriptions of a 
number of test techniques were published (82, 83, 84, 85, 86, 
87, 88, 89, 90), testifying to the importance of this phase of 
rubber technology in the war effort and to the extremely rapid 
advances effected. Additional descriptions of new tests were 
disclosed in papers presented at the fall meeting of the Division 
of Rubber Chemistry of the American Chemical Society.’ 


SEARCH FOR GOOD PASSENGER-CAR TIRE CONTINUES 


Although the need for passenger-car tire replacements is still 
great, the disappointing results of the extensive 1942 search for 
an ‘‘interim tire’ left almost no hope for even a partially good 
solution in 1943. A suggestion for reclaiming millions of 
passenger-car inner tubes was made near the beginning of 1943 
(91), but apparently the disadvantages of tubeless-tire opera- 
tion outweighed the advantages to be gained by adding these 
millions of tubes to the already huge unprocessed scrap-rubber 
piles, so that no action was taken by the authorities. A carpet 
like material impregnated with asphalt has been proposed as a 
recap for certain light-duty service applications (92). A new 
‘carpet pile’’ retread has been announced recently (93), but 
as yet no official decision has been made as to whether or n0t 
allocations will be made to produce them in sufficient quantity 


FEW WAR APPLICATIONS ANNOUNCED 
Only a few of the undoubtedly large number of rubber or 


? Abstracts appear in Rubber Age, vol. 53, Sept., 1943, p. 523. 
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synthetic products made for the armed forces have been made 
public. A new lifesaving suit, employing an interesting all- 
rubber interlocking zipper has been described (94). An im- 
provement in the efficiency of the self-sealing fuel tanks now 
being used on certain types of warplanes is reported to have been 
effected through the use of glass cloth (95). The blanket of 
glass cloth is said to prevent ‘‘flowering’’ of the metal into the 
rubbery self-sealing material of the tanks. Three new airplane 
tires introduced in 1943 (96, 97, 98) are reported to resist skid- 
ding on icy runways, thus aiding pilots operating under winter 
conditions. Reports on war materials from foreign countries 
too are meager and can only suggest the progress and advances 
made there. To a new ‘‘camel-tread”’ sand tire is ascribed part 
of the success of the British Eighth Army in defeating Rommel 
in Africa (99). Results of tests on Kok-Saghyz tires, started in 
1933, have just begun to be reported (100). 


INVESTIGATION OF OTHER SOURCES FOR SUBSTITUTES 


Although the principal stress has been placed on GR-S pro- 
duction as a source of rubber in quantity, investigations of other 
soufces were continued in 1943. Accurate data on the progress 
and present state of development are extremely difficult to ob- 
tain. However, it is known that extensive plantings of the 
Cryptostegia vine have been made in Haiti and tapping by a 
new high-production technique is reported to have begun 
101, 102, 103). An ultimate production of 12,000 tons per 
year (after completion of the proposed program of 100,000 
acres under cultivation), is predicted, though 1943 production 
was only a fraction of this quantity. Substantial cultivation of 
Hevea brasiliensis has also been started in Haiti, Brazil, Panama, 
Ecuador, and Columbia. A tremendous amount of effort is 
being expended to develop these sources even though no appre- 
ciable amounts of rubber can be expected for a number of years 
at best. 

Vigorous efforts to organize collection of wild rubber in the 
Latin-American regions have also been pursued (104, 105). 
The total amount thus collected is difficult to estimate, but 
even though only a fraction of our total needs, it is an impor- 
tant contribution in view of the desirability of using some 
natural rubber blended with GR-S in heavy-duty tires. The 
Guayule situation has not been definitely settled as yet. With 
the completion of the synthetic-rubber program very nearly 
accomplished, expansion of the Guayule program is now being 
urged (106). Another native plant, the Jojoba nut, is reported 
to yield a rubber-like material of some interest (107). 


CRUDE RUBBER ESTIMATED AT 180,000 Tons 


One of the most recent estimates of the total availability of 
crude rubber places the amount at 180,000 tons per year (101). 
Of this amount, 110,000 tons were reported to be coming from 
Ceylon, 40,000 tons from the Western Hemisphere, and 30,000 
tons from Africa. The total Liberian production (estimated at 
14,000 tons annually) was said to be going to the United States. 
Several other interesting articles on the subject of rubber in 
tropical America, some of them dealing also with postwar 
prospects, have been published (108, 109, 110, 111, 112, 113). 


PROGRESS A MATTER OF INTENSIVE RESEARCH 


No report of this nature would be complete without mention 
of the enormous amount of chemical and physical research 
which, though largely unpublished, contributed so markedly 
to the successful solution of our rubber-supply problem in 1943. 
The relatively few papers published on emulsifying agents, 
detergents, etc. (114, 115, 116), new or improved methods of 
chemical analysis (117, 118), and high-polymers studies (119, 
120) can only serve as indications of the direction in which 
chemical technology is progressing. In the field of physical 
analysis too, increasing use was made of older tools such as the 
X-ray diffraction apparatus (121) and the infrared spectro- 
scope (122). One of the newest and most widely publicized 
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research tools, the electron microscope, was also extensively 
employed (123), although details are almost completely lacking. 

New methods for the production of raw materials in large 
quantities (principally butadiene and styrene) based on the 
use of both chemurgic (grain alcohol) and petroleum products 
were found and are described in the literature (124, 125, 126, 
127, 128). An important symposium on a subject vital to 
synthetic-rubber manufacture, i.¢., reaction rates, in which the 
theories and practical knowledge of some of the nation’s best 
minds played prominent parts, was held during 1943 (129). 

The rayon-cotton tire-cord controversy has continued to be a 
bitterly discussed point (130), but Wm. M. Jeffers’ initial stand 
has been consistently supported, hence rayon is still being 
employed almost exclusively in heavy-duty synthetic tires for 
the armed services. Progress reports (131, 132), issued by the 
Rubber Director, kept the nation informed during the year 
on one of the most critical situations of the war. There is 
little doubt that these reports, based on frankness and a high 
degree of accuracy, had much to do with the wholehearted 
co-operation of the country in the emergency. A somewhat 
less widely circulated but none the less interesting ‘‘report’’ 
was the Charles Goodyear Memorial Lecture, ““The Second 
Mile,’’ given in 1943 by L. B. Sebrell (133). 
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FUTURE PROSPECTS 
for DIESEL-ENGINE FUELS 


By ARCH L. FOSTER 


REFINERY EDITOR, ‘“‘OIL AND GAS JOURNAL,” TULSA, OKLA. 


OR two decades, more or less, the petroleum supplies 
Fitcn which are obtained the fuels required by high-speed 

Diesel engines have also been in great demand as charge 
stock for gasoline-producing cracking processes. The distri- 
bution of these supplies has not always been determined wholly 
on the basis of economics, nor can it be while a war is in prog- 
ress, but it appears likely that economics will become the 
determining factor in the future. 

Today war demands must be supplied, including both the 
needs of the armed forces and the industrial army behind the 
gun-fighting front. Nonessential demands are being supplied 
as far as possible from surpluses left after the primary needs 
have been satisfied. 

Speaking before the Society of Automotive Engineers in 
Cleveland, Ohio, last June a prominent and well-informed 
fuels-and-lubricants technologist stated, in part,’ “‘After World 
5 ae the extremes between octanes for gasoline 
engines and cetanes for Diesel engines will broaden in favor of 
high octanes to the detriment of Diesel-fuel ignition quality."’ 
He later remarked, ‘‘At the rate at which the production of 
high-octane aviation fuel is going ahead at the expense of 
kerosene and distillates (the source of Diesel fuels), suitable 
Diesel fuels will be on the critical list by 1944."" While we 
must agree with these general conclusions so far as the war 
period is concerned, we believe the postwar future of the 
Diesel engine is of great importance. Essential Diesel-engine 
operations are now being supplied with reasonably satisfactory 
fuels in reasonably satisfactory amounts, simply because it is 
necessary to the proper and successful prosecution of the war. 
Variations are due to the difficulties of transport, supply, and 
forecasting the requirements under wartime conditions. Bar- 
ring the possibility of a totalitarian state, in one guise or an- 
other, in the postwar period in these United States, good eco- 
nomics, i.c., the law of supply and demand, may be expected to 
take over its normal function interrupted inevitably by the war. 

The consumption of premium-quality distillates having the 
properties of kerosene and heavier fuels, from which Diesel 
fuels are drawn, will be determined over a period of time by 
comparative prices. Under normal conditions of private enter- 
prise these premium-quality fuels are worth more as Diesel 
fuels, compared to fuels of lower ignition quality, than as fur- 
nace and other oils. Consequently, the Diesel operator will be 
able to purchase these fuels under favorable economic conditions. 
Fuels of lower Diesel-ignition qualities are, in most cases, 
quite as satisfactory as furnace oils, as are the high-cetane- 
number fuels, since detonation, preignition, and the like, are 
not important in heating-furnace operation. Therefore, in 
any contest for the better-quality distillate oils the application 
from which the greatest return may be obtained is the one 
which can afford to use these fuels at the highest price. 

Generally speaking the best Diesel-engine fuels are among 
the best charge stocks for the thermal cracking unit for high- 
octane-number gasoline production. As present-day refineries 


‘“Octanes or Cetanes After World War II?’’ by C. M. Larson, 
S.A.E. Meeting, Cleveland, Ohio, June 2-3, 1943. 

Contributed by the Oil and Gas Power Division and presented at the 
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are operated, these distillate fuels are suitable without any 
treating, or at worst with a minimum of inexpensive treatment, 
for immediate consumption as Diesel-engine fuels. The more 
paraffinic the virgin distillate is, the better its qualities for 
Diesel fuel. However, some highly paraffinic, high-cetane 
number ‘‘gas oils’’ yield relatively low-octane-number motor 
fuels (gasoline) and become better charge stock for a recracking 
operation, particularly as to the octane number of the product, 
made by cracking the heavy oil a second time. Nevertheless 
much of our motor fuel has been and will be produced from 
paraffinic or mixed-base gas oils, from the necessity of available 
supply. 

To obtain a partial view of the situation as to Diesel-fue! 
supply and the demands to be expected on the petroleum frac 
tions from which Diesel fuels are drawn, we note from Bureau 
of Mines statistics available before censorship stopped their 
publication the production of distillate fuels and gasoline, 
Table 1. 


TABLE 1 
Crude Dist. fuel oil Motor gasoline 
processed Per cent Per cent 
Date 1ooos bbl 1000s bb! crude 1ooos bbl crude 
January, 1942 119,032 16,902 14.2 53,049 44.6 
June, 1942 105,376 15,21 14.4 39,827 37.8 
Cecember, 1942 113,342 18,073 16.0 42,116 37.2 


It is noteworthy that a small but gradual uptrend in distil- 
late-fuel production accompanied a decided drop in motor-fuel 
production from 44.6 per cent to 37.2 per cent. These figures 
are not conclusive, since several effects of the war situation im- 
pinged on the production, and the data cannot be considered 
typical of normal operations. They do show, however, that 
the production of distillate fuels from which Diesel fuels are 
drawn at least did not decrease during that period. 

Introductory to some calculations of the relative costs and 
returns from refining Diesel and spark-ignition fuels (gasoline), 
note these prognostications of the ignition rating of motor and 
Diesel fuels for the future.! House-brand (regular) gasolines 
will be 80 octane number, as compared to 70-75 before the war; 
premium grade (ethyl) fuels, 87-90 octane number; third grade; 
72-75 octane number, equivalent to regular grade in 1941, 
tractor and distillate fuels, 50 octane or 40 cetane number. 
Assuming that these estimates are approximately correct, the 
refiner is faced with the problem of net returns from the con- 
version of his distillate fuels either to Diesel or motor fuels. 

In forecasting the amounts of motor fuel and aviation fuel 
which may be made in comparison to that which have been 
made in the past, the total of these two fuels produced in De- 
cember, 1942, has been estimated at somewhat less than 1,500,- 
000 bbl per calendar day. With a drop of 20 per cent or more in 
motor fuel made, and with unknown but privately estimated 
aviation fuel increases, the total for 1943 is expected to be 
slightly larger than this over-all amount. Much of the in- 
crease in aviation fuel will derive from good-quality gas oils. 
Consequently, it is estimated that the total volatile fuel pro- 
duced by the end of 1943 may require as much as 100,000 addi- 
tional barrels of gas oil per day. Some 210,000,000 barrels of 
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distillate fuel oil were produced in 1942; assuming an equiva- 
lent potential production in 1943, the 36,500,000 barrels re- 
quired for additional volatile fuel for this year—or production 
at this rate by the end of this year—still leaves about 175,000,- 
000 barrels of distillate fuels for all purposes, not including the 
recycle oils obtained from cracking processes as by-products. 
In making these calculations we cannot feel greater confidence 
in the basic assumptions than that they can be accepted as of 
the general order of magnitude of the more recent figures which 
actually obtain. Censorship prevents any effort toward greater 
accuracy or exactness. 


RELATIVE COSTS OF DIESEL AND MOTOR FUELS 


Fortunately, as to qualities, specifications and property re- 
quirements, costs, and the like, for Diesel and motor fuels, 
more exact information is available. Assume, for the sake 
of indicative calculations, a refinery price for medium-grade 
Diesel fuel of four cents per gallon for, say, 35-40 cetane num- 
ber. At the same time and place house-brand gasoline of 70-72 
octane number sold for six cents per gallon, a margin of two 
cents in favor of-gasoline. The refiner must pay for cracking 
costs, cracking losses, degradation of cracking-plant charge 
stock from this two cents and still break even, or else he will 
profit better by selling the distillate fuel—Diesel oil—at four 
cents without incurring the additional cracking costs. 

Cracking losses vary widely, but, assuming a 15 per cent loss 
in cracking these potential Diesel fuels, 10 per cent of degraded 
‘partly cracked) distillate fuel oil, and 75 per cent gasoline 
by thermal cracking, we find that the total gross return from 
a barrel (42 gallons) of the fuel oil (good either for cracking 
stock or Diesel fuel), is $1.68. Gasoline at the going price, 
75 per cent of 42 gallons, yields $1.94; 4.2 gallons of heavy fuel 
oil—refractory recycle (partly cracked) stock, ten per cent 
vield at $1.50 per barrel—brings in $0.15, for a total of $2.09. 
Therefore, the additional return at these prices for the refiner 
to crack fuel oil to gasoline is $0.41 per barrel or about one cent 
per gallon. The refiner may make a small paper profit at this 
price differential. 

Assume a tank-wagon price of 9.5 cents per gallon for house- 
brand gasoline, 8.1 cents per gallon for Diesel fuel in the run 
tanks. Total gross return for Diesel fuel at this price is $3.40 
per barrel. With the same yield-loss for thermal cracking, 
the return from gasoline from a barrel of fuel oil is $3.34; a loss 
of about 0.2 cents per gallon as compared to selling the fuel oil 
as Diesel fuel. Assuming another actually reported set of 
typical tank-wagon prices for these two products, 7.2 cents 
for Diesel oil and 9.3 cents for gasoline, by the same calcula- 
tions a barrel of distillate fuel oil will return $3.238 as gasoline, 
$3.030 as Diesel fuel. This gives gasoline an advantage of 
about 0.5 cent per gallon. Thus, the refiner can make a profit- 
making gasoline to the extreme yield in the first instance, can 
possibly break even on the third situation, and will profit best 
by selling the distillate oil as Diesel fuel in the second instance. 

These data apply specifically to thermal cracking under 
conditions approximating those obtaining before World War 
II began. At that time 100-octane-number aviation fuels were 
used in relatively small amounts. Every indication is that this 
fuel will be in much greater demand: Much higher octane- 
number ratings will be required after the war than before. The 
quantity which will be required is a large ‘‘X’’ looming strong 
in the refiner’s postwar equation. One good authority has 
estimated that within two years after the war, peacetime 100- 
octane-number aviation fuels will be in demand at five times 
the prewar rate for 91-octane-number fuels. 

Fuels of these aviation-quality levels require catalytic crack- 
ing of heavier fractions to produce the properties which are so 
indispensable to aviation fuels. Motor fuels will require ther- 
mal cracking and doubtless in addition a considerable amount 
of catalytically cracked fuel to attain the 80 to 90-octane- 
number levels prophesied for postwar fuels. Thermally 
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cracked fuels are not satisfactory for aviation purposes, con- 
sequently thermal cracking will be applied entirely to making 
motor fuels. Catalytically cracked gasolines may be used for 
both purposes. Yields of finished catalytically cracked gaso- 
line range from about 40 per cent to about 55 per cent, with 40 
per cent to 50 per cent recycle gas oil, that is, gas oil which has 
passed through the cracking unit at least once. 

It is in this recycle oil that a ray of hope appears for the 
Diesel-fuel user; not for the production of large quantities of 
first-class, high-cetane-number Diesel fuel but for relatively 
large amounts of (for cracking) undesirable recycle gas oil 
which may be neither high nor low in cetane number but inter- 
mediate in this quality. Data on this point are by no medns 
incontrovertible as yet, but a possibility exists which improves 
the outlook somewhat in comparison to thermally cracked re- 
cycle stocks. 

Thermally cracked oils are highly olefinic in character, that 
is, chemically ‘‘short’’ on hydrogen, hard to crack again prof- 
itably but poor also as Diesel fuels. These cracked oils, how- 
ever, can be used at reduced prices for furnace oils, household 
and industrial. They are often cracked to heavy fuel oils. 
In any case it now appears that medium-range catalytic recycle 
oils, while not premium Diesel fuels by any means, offer some 
advantages over thermally cracked oils for Diesel fuels. Cata- 
lytically cracked recycle stocks are less olefinic (more hydro- 
gen) than those obtained from thermal cracking units and are 
more aromatic, according to some authorities who have had 
experience with both products. In this connection, it is 
possible that combination of such catalytically cracked re- 
cycle stocks with ignition-quality improver additives may 
offer possibilities for fair-to-good Diesel fuels if and when vir- 
gin paraffinic stocks reach premium price levels. 

Another more definite and indicative fact is present in the 
catalytic cracking picture. Paraffinic-base oils are not the 
best charge stocks for catalytic cracker processes, if some pub- 
lished data are to be believed. A recent report? shows yields 
of 84-octane-number gasoline from paraffinic gas oils; 87.4 
octane number from mixed-base gas oils, and 92.0 octane 
number from naphthenic gas oils. If other considerations— 
price, availability, market product demand, and the like—are 
equivalent, then it may be expected that mixed-base and naph- 
thenic distillate fuels will be premium charge stocks; gasoline 
from such stocks may be increased to 99 and 96 octane number, 
respectively, with 4 cc of tetraethyl lead (ethyl fluid). The 
margin of advantage for the refiner, over the paraffin-derived 
catalytically cracked gasoline, may make a large difference, 
especially in aviation-fuel production and cost, and when octane- 
number increases well above 100 equivalent for such fuels are 
produced. 

It is highly probable that recycle oils from catalytic cracking 
units in the refiner’s future economy may show better than 
intermediate cetane-number ratings. Several years ago® it was 
reported that gas oils from recycle stock of the Houdry cata- 
lytic cracking process showed considerable improvement over 
thermally cracked oils of similar boiling range. Ratings of 
46 cetane number were quoted for catalytic fuels as compared 
with 35 or lower for thermally cracked fuels of the Diesel type. 
More recent developments are cloaked in secrecy yet indicate 
that this advantage is probably quite as good as the indications 
quoted, perhaps appreciably better. For example, in Table 2 
note the comparisons between straight-run Diesel fuels and 
similar boiling range, i.e., volatility range, fuels derived 
from the same stocks after they have been cracked to yield 45 
per cent of motor fuel. 

It is notable that the greatest degradation of cetane number 


* **Thermofor Catalytic Cracking Process,’* Oil and Gas Journal, Nov. 
12, 1942, p. 96. 

’**The Houdry Process and Its Relation to the Diesel Industry,’’ by 
W. S. Mount and E. T. Scafe. Presented at A.S.M.E. National Oil 
and Gas Power Conference, June 19-20, 1940, Asbury Park, N. J. 
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occurs in those oils which are of the naphthenic type which 
have poor cetane ratings even in the straight-run product, and 


TABLE 2 CETANE NUMBERS OF STRAIGHT-RUN AND 
CATALYTICALLY CRACKED DIESEL FUELS 


-———Cetane numbers—— 


Catalytically Straight- 

Crude cracked run 
Pennsylvania 62 64 
Oklahoma City 55 56 
Healdton (Okla) §2 53 
Illinois 48 56 
Kansas 46 58 
South Texas 40 54 
Gulf Coast 30 37 
Mirando (Texas) 24 28 


that in those Diesel fuels of highest ignition quality the deg 
radation is least. 

Thus catalytic cracking may well tend to make high-cetane- 
number Diesel fuels more available than when all of our crack- 
ing capacity was thermal in type. The only direct relief from 
the disadvantages of olefinic, thermally cracked Diesel fuels 
with their low cetane numbers and deposit-forming tendencies 
is by hydrogenation of these products, a comparatively expen- 
sive and uneconomic operation under present conditions. 
Since higher octane numbers appear to be obtained in cata- 
lytically cracked motor and aviation fuels from naphthenic and 
mixed-base stocks than from paraffinic stocks, the trend will be 
inevitably toward freeing the paraffinic stocks (gas oils) for 
thermal cracking or for any other purpose. This trend may be 
accentuated as more and more of our cracking capacity is con- 
verted to catalytic processes, a situation which will follow 
gradually as a matter of course, it is believed. 

It is inevitable also that the price of good efficient Diesel 
fuels for the automotive high-speed type of engine will rise 
in terms of average current prices. These fuels in many cases 
are subject to competition from too many sources. The bright- 
est spot we can see now is the trend toward less paraffinic 
charge stocks for catalytic cracking units. As that trend in- 
creases the chances for high-cetane-number Diesel fuels at 
nonpremium prices, widely distributed, will increase. 

The obligation on the Diesel-engine designer to build his 
engine so that the cheaper grades of fuel may be used with 
advantage has not lessened. In fact that obligation has in- 
creased during this war and will so continue afterward. One 
of the two or three main advantages of the Diesel engine is 
economy of operation, of power generation, of fuel cost. If 
that advantage is lost by building for premimum-price fuels, it is 
doubtful if, in the users’ minds, the mechanical efficiency gained 
by high-cetane fuels will offset the extra cost of these premium 
fuels. The previously mentioned authority says, “‘It is up to 
the Diesel-engine designer to utilize lower cetanes to the utmost 
to offset the vast lead the gasoline-engine designer, especially 
the aircraft engineer, has through 100-plus-octane fuels which 
will be available in greater quantities than the Diesel fuels 
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after World War II."’ It is believed that, while utilizing every 
economic and technical advantage which offers, a Diesel-engine 
development program based on the aforementioned principles 
is the safest, surest route for success for Diesel-engine builders 
and their customers. 

One avenue of escape from the dilemma of low cetane num- 
bers which has not received the attention we believe it deserves 
from the Diesel-engine maker lies in the addition of chemicals 
for improvement of ignition quality. Twenty years ago the 
usefulness of tetraethy] lead in improving antidetonation prop- 
erties of fuels for spark-ignition engines was discovered by 
Midgley and Boyd. The refining industry during the inter- 
vening time has used tremendous quantities of this product. 
Few motor fuels are made without it, only one major refining 
company producing its gasoline without the use of ‘‘lead.” 
Although this knock improver has a few disadvantages under 
certain operating conditions, its advantages are so great and 
so obvious that refiners can foresee no time in the future when 
its use will be less economical than any other for ‘‘getting 
several octane numbers easily and cheaply."’ 

So far as the author knows relatively small amounts of 
Diesel-fuel additives are used to improve ignition quality. 
The purpose of these additive materials is, technically speak- 
ing, practically the opposite of that of tetraethyl lead. Lead 
slows down the rate of combustion of a fuel-air mixture, pre- 
venting its reaching explosive violence and velocity. Diesel 
fuel must burn easily, quickly, with a minimum time lag. 
The degree of perfection reached in a Diesel fuel on this quality 
is measured now by cetane number. Additives which increase 
the “‘burnability’’ of Diesel fuels under Diesel-cylinder condi- 
tions may improve a poor fuel to the status of a fair or a good 
fuel, enabling the user to purchase a product which is available 
theoretically, and more than likely actually, at a price lower 
than that of a high-cetane-number fuel which is not treated 
with an additive. In fact, by the use of additives it is possible 
to make good fuels available which may be unprocurable at 
any economic price from straight-run (uncracked) oils. This 
condition will be accentuated if and when crude supplies be- 
come less and less adequate to meet our needs. 

It is therefore desirable that the Diesel-engine makers in- 
vestigate the limits and values of the use of additives to improve 
ignition quality of their fuels. Numerous chemical products are 
known and used to do this more or less effectively. Organic 
nitrites, such as amy] nitrite, some amines and complex organic 
nitrogen compounds, and, more recently, organic sulphur com- 
pounds have been tested and strong claims are made for their 
efficacy. The refining and spark-ignition engine industries 
have spent tens of millions of dollars to develop premium fuels, 
and additives are one of the important positive outcomes of 
that research. It seems high time that the refining and Diesel- 
engine industries carry out systematically more far-reaching 
and comprehensive research to determine means by which 
Diesel fuels may be improved and the Diesel cycle retain its 
inherent efficiency advantage. 
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The FOREMAN as a PART of 
MANAGEMENT 


By HARRY B. COEN 


DIRECTOR OF LABOR RELATIONS, GENERAL MOTORS CORPORATION, DETROIT, MICH 


ASED on my own experience of more than 30 years in 
industry, as a mechanic, foreman, superintendent, and 
plant manager, I cannot conceive of the foreman’s being 

anything else but a part of management, any more than we 
could speak of an arm except as an essential part of the body. 

To infer otherwise indicates a lack of understanding of the 
foremen’s work in the shop or a deliberate effort to confuse the 
issuc. 

For myself, I can say that the greatest promotion I have ever 
received since I left the railroad business in 1914 came when I 
was made a foreman in the assembly department of an auto- 
mobile plant. 

I can’t recall now that anyone told me at that time that I was 
apart of management. I guess they didn’t have to—I knew it. 

Yet, today, from much of the discussion, newspaper stories, 
and debate going on, a person would imagine that a concrete 
wall ran down through all factories dividing the people who 
work there into three clean-cut groups: Those on one side who 
belong to the great mass of workers and do exactly what they 
are told to do; those at the other extreme who do nothing but 
tell the workers what to do and when to do it, with little 
regard for their welfare; and those in the middle—the foremen 
--who ‘‘catch hell’’ from both sides. 

Anyone who has had any practical experience in industry 
knows any such idea is far from the truth. 

First, to debunk some of the loose thinking of those people 
who seek to split the foreman away from the management 
organization, I want to make a blunt statement of fact: In 
General Motors plants the foremen are part of the management 
organization. They are mot the ‘Forgotten Men."" They are 
not a link between the management group and the employee 
group. They are mot the ‘‘go-betweeners.”” As a matter of 
fact, they are not merely a part of management; they are the 
management at the grass-roots Jevel—the most important level 
in the factory organization. 

Let us back out from among the trees and take a good look 
atthe woods. Today the change brought about by the Wagner 
Act is ancient history; but the change it has brought about 
in the relationship between foremen and their men is not. To 
illustrate this, let me read the following from a booklet pub- 
lished by an international union entitled, ‘‘How to Win for the 
Union.”” The section is headed appropriately, ‘“The Care and 
Feeding of Foremen.”’ 


With the coming of the Union, the foreman finds his whole world 
turned upside down. His small-time dictatorship has been overthrown 
and he must be adjusted to a democratic system of shop government. 
Naturally many foremen resent this change and continue a hostile 
attitude cowards the Union after higher company officials may have de- 
cided to work along with the Union. 

This makes the steward’s problem difficult. He must convert the 
foreman to the democratic processes of collective bargaining and estab- 
lish a sound working relationship with him as an individual. 

Many inexperienced committeemen and stewards feel that the way 
to do this is to get rough with their foremen. They feel that threats 
and fistbanging will do the job tor them. In 1937 some union commit- 
teemen used these methods. 


ee 


Contributed by the Management Division and presented at the Annual 
Meeting, New York, N. Y., Nov. 29-Dec. 3, 1943, of Taz AMERICAN 
CIETY OF MecHaNIcaL ENGINEERS. Condensed. 


Experience has shown that this approach does not work forever. 


With the coming of the union, the foreman did find his whole 
world changed and it required a considerable period of time for 
him to make the necessary adjustments and reconcile himself 
to this new order of things. Since the foreman is the first 
management representative with whom the union committee- 
man comes in contact in the ordinary grievance procedure, he 
has had to learn a new business. On the other hand, the union 
committeeman must learn how to conduct himself. This edu- 
cational process is slow and requires a good deal of patient work. 

This fundamental change in the relationship between the 
foreman and his men, in plants where unions have bargaining 
status, is further complicated. The manufacturing industry in 
this nation has been called upon to produce the greatest volume 
of war goods known in the history of mankind. The vital need 
for these goods required that every short cut be taken. The 
magnitude of the task brought with it many new problems for 
the management organization, particularly the foreman. Con- 
sider for a moment the change-over from peacetime to wartime 
products; the influx of inexperienced employees who had no 
previous factory training; longer hours; increased absenteeism; 
higher employee turnover; upgrading; women replacing men; 
priorities; material shortages; and the like. In addition there 
was a flood of restrictive orders emanating from the War Labor 
Board, War Manpower Commission, War Production Board, 
the Treasury Department, and Labor Department; all of which 
affected the foreman in his job. An experienced foreman had 
his hands full coping with the production requirement alone 
without having to worry about these other matters—but he 
had to carry the load and he did. 

This brings me to another point which relatively few people 
seem to fully appreciate. 


NUMBER OF FOREMEN GREATLY INCREASED BY WAR PRODUCTION 
DEMANDS 


The demands for increased production, of course, required a 
tremendous expansion in the size of the factory organization in 
order to meet the schedules. 

This called for a correlative increase in foremen. Nearly 
half of our General Motors foremen have been appointed during 
the past year and a half. These men came from the ranks of 
our factory group and many from the ranks of union members. 
The problem of training such a large number of foremen in their 
new responsibilities is a story in itself. Fortunately for us 
many of these new foremen had the ‘‘know-how”’ to do the 
job. They knew the mechanics of the job but they needed help 
on the ‘‘humanics’’ side of the job as leaders of men. Further 
there remained the important task of indoctrinating this new 
group of foremen with the management responsibilities of their 
new assignments. 

Since production was paramount, and technical or mechanical 
ability was the primary requisite, the natural result was that 
many foremen had to be placed on the job before they were 
fully prepared for it, with management ‘‘backfilling’’ with the 
other training as rapidly as possible. 

In ordinary times, when relatively few new foremen were 
being added to the management organization at any one time, 
such new foremen were given sufficient training in these man- 
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agement responsibilities prior to the time they assumed full 
and complete charge of their new jobs. The requirements of 
the war program have made this impossible in many cases. 
After analyzing and appraising this combination of pressure 
factors, there is little mystery that many people should get a 
false impression of the present status of the foremen in the 
management organization. Nor is there much mystery about 
the fact that the opportunist might get the idea that now is the 
time to attempt to split the foreman away from the management 
organization and make him a part of the mass movement. 


FOREMAN $ ROLE IN MANAGEMENT ORGANIZATION 


Now as to the second phase, the foreman’s role in the man- 
agement organization. 

The foreman is in business. He is assigned a certain amount 
of floor space upon which to operate his business. He is sup- 
plied with equipment, tools, materials, and men to produce a 
product. He is responsible for the operation. Regardless of 
how carefully plans have been made for his guidance, these plans 
never anticipate the conditions, emergencies, and problems 
which invariably arise. Regardless of the best engineering, 
prints and specifications do not always contain all of the in- 
formation necessary to make the products. Regardless of the 
best tool designing, tools seldom work perfectly for the first 
time or keep working as they should. New conditions arise 
which have never been met before. Regardless of the best 
organized material control, materials are not always perfect 
and do not always come on schedule. Regardless of the most 
careful selection of workmen, they are all different from one 
another. They take instructions differently, they respond dif- 
ferently, so that no sets of rules, plans, or procedures can be 
applied to the group through any mechanical] formula. 

With all these variables to contend with, none of which can 
be foreseen and planned ahead, the shop foreman does manage 
to produce the products he was hired to produce, and his ability 
to manage under these circumstances is the biggest single factor 
in his personal success, in fact, the only factor. 

If this isn't management in the truest sense of the word, and 
the only sense of the word, I would like to know what it is. 

In March, 1943, representatives of General Motors were called 
to appear before the Committee on Military Affairs of the 
House of Representatives to testify as to whether or not the 
foreman was a part of management. 

In brief, these representatives of General Motors pointed out 
to the Military Affairs Committee that ‘‘management has ines- 
capable responsibilities which cannot be delegated to others; 
that these responsibilities of management as they apply to 
employees and the work in the shop are carried out in the first 
instance by the foreman; that the dual allegiance which will 
arise if foremen are unionized will imperil their ability to fulfill 
their responsibilities to maintain efficiency and discipline of the 
men under their direction; and that, finally, it is fundamental 
that a man cannot serve two masters and if there were foremen’s 
unions, a foreman would be continually faced with the problem 
of whether a particular decision or action would be serving the 
objectives of the union or serving the objectives of the manage- 
ment. Any attempt on the part of any foreman to ‘ride both 
horses’ would add to his own confusion and render him in- 
effective."" 


HOW TO GET BETTER FOREMEN 


I do not want to create the impression that we in General 
Motors feel that the relationship existing between our fore- 
men and their employees or between them and their associates 
in management cannot be improved upon. We are constantly 
striving to improve these relationships in keeping with chang- 
ing conditions. 

This is the keynote of the third subject I would like to discuss 
with you briefly: A few of the important fundamentals which 
must be recognized if we want the foreman to believe that his 
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choice to become a part of management presents greater oppor- 
tunity to him individually than the acceptance of any will-o'- 
the-wisp scheme in which he trades his identity as an individual 
for so-called mass security. 

1 Care should be exercised in the selection of employees who 
have demonstrated potentialities for foremen's jobs, and in their 
preforemanship training. 

2 The new foreman should be given the proper training to 
equip him to handle his new job. 

3 The foreman must be fully advised of the extent of his 
responsibilities and should have the proper amount of authority 
to administer them. He must handle the employees under his 
jurisdiction fairly and must have the necessary firmness to insist 
upon getting from each of them a fair day’s work for a fair day's 
pay. 

4 It is management's responsibility to be sure that the fore- 
man understands the objectives, policies, and procedures of the 
company. To train him in these is not enough. The day-to- 
day and man-to-man contacts between the foreman and higher 
supervision must demonstrate to him that he is part of the 
management organization. 

5 Higher management should give the foreman all possible 
support and encouragement. 

6 If possible, foremen should be consulted before major 
changes in policy affecting their relations are made. 

7 All members of supervision should be informed as soon 
as possible regarding changes in company policy and decisions 
affecting them. 

8 In the pressure to get out production, top management 
should not lose sight of its responsibility of welding the newly 
appointed foreman into the management organization and also 
of making him continue to feel that he is part of the organiza- 
tion. 

9 In dealing with any of the members of the management 
organization, we must see that they receive fair treatment as 
individuals and that their contribution to the objective of the 
organization is recognized. 


A PERSONAL CREED 


In developing the fourth and final phase of my discussion, I 
want to express my personal beliefs with respect to any drive 
to make the foreman a part of a mass movement. 

I firmly believe in a competitive economy because to my way 
of thinking the success the United States has achieved and the 
high standard of living which its citizens enjoy is the result of 
a competitive economy. And as long as the products we sell 
are customer-dictated there can be no compromise with the 
philosophy of better things for less money, and in such an 
economy nothing short of each man’s best will do. 

I also believe that there should be added to the Four Freedoms 
we speak so much about, another freedom—the Freedom of 
Opportunity, or perhaps it should be called the Freedom 
of Individual Initiative. 

If the foreman is willing to trade his faith in his ability to get 
ahead on the basis of his own individual initiative for the lull- 
ing influence or the creeping paralysis of mass security on 2 
lower standard of living, he does not have the stuff that it 
takes. If any part of management has softened up to the point 
of a willingness to trade mass action for the Freedom of Oppor- 
tunity which is inherent in a free economy, it is high time that 
we face the issue and purge management of all such parasitical 
influences that would tend to weaken and destroy that kind of 
economy. 

I am grateful for the freedom our country provides anyone, 
regardless of the side of the track he was born on, to use the 
talents given him and to make the most of himself; and | pet- 
sonally feel that this, the greatest of all freedoms, is well worth 
fighting for. I am also grateful for the privilege of being 4 
citizen in the great American democracy which makes room for, 

(Continued om page 256) 
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UNION MEMBERSHIP and 
COLLECTIVE BARGAINING 
by FOREMEN 


By ROBERT H. KEYS 


PRESIDENT, FOREMAN’S ASSOCIATION OF AMERICA, DETROIT, MICH. 


HE Foreman’s Association of America was started in 

August, 1941, by four of us at the Ford Motor Company. 

Our original idea was to form a group in just our division 
of the company for the protection of our rights. All of us 
were working foremen who had no idea that our movement 
would spread all through the Ford plants. Foremen whom we 
did not know personally, and had not heard of, would hear 
of it in other departments and divisions of Ford and voluntarily 
request membership. We did not even have membership cards 
fora while. Before we realized what was going on, our original 
handful had increased to thousands. Today, more than 95 
per cent of all Ford foremen are dues-paying members of our 
association. Then, even more astonishing to us, we began 
getting inquiries from foremen in other large Detroit corpora- 
tions. After inquiries, came demands for charters; something 
we did not have at the time. Moreover, we had more than 
5000 members before a single person was paid for his time and 
effort in handling the many details of membership activity. 
Finally, we were forced to go on a business basis when the 
membership became too heavy for spare-time volunteer han- 
dling. We did not have even one paid organizer until Jan. 1, 
1943. Our organizers today are not of the so-called professional 
variety, but are foremen who resigned their jobs when offered 
organizing positions in our association as a reward for their 
efforts. On Jan. 1, 1943, we had 8 chapters in 32 different 
plants, and a total membership of 9000. Today, just 11 months 
later, we have 60 chapters in 125 different plants, large and 
small, and a total membership of 18,000. 

Large numbers of new foremen are coming in each month de- 
spite the adverse rulings of the National Labor Relations Board 
and other setbacks which we have experienced. Why should 
18,000 foremen, many holding responsible positions for years 
with the same employer, join our association? Certainly they 
did not do so because they enjoy paying dues. It is equally 
silly to assume that there was, or is, any coercion. 

To put it bluntly, we foremen were driven to unionize by 
the shortsighted policies of our various managements; _poli- 
cies that gave no recognition to, or protection for, our basic 
tights. Weare not a class apart. We are human beings who 
react, as expected, to either fair or unfair treatment just as 
any oneelsedoes. For several years we have been ina bad spot. 
We have had to stand helplessly on the side lines and watch 
the rank and file bargain for, and get, equitable pay rates, 
practical grievance procedure, full seniority rights, proper job 
classifications, and, most important of all, a sense of security. 
While the ordinary worker was gaining these precious adjust- 
ments and concessions, we foremen have been getting conversa- 
tion, banquets, picnics, and promises. The only difference 
today is that we do not get the banquets and picnics. Some 
of us do not even get the promises any more. But all of us still 
get conversation instead of constructive action. 


Contributed by the Management Division and presented at the An- 
nual Meeting, New York, N. Y., Nov. 29-Dec. 3, 1943, of THe 
American Society or Mecnanicat Enoinegrs. Slightly abridged. 


For many long years we tried to adjust individual grievances 
with management by individual effort or ‘‘one-man"’ bar- 
gaining. Each of us failed. Is it any wonder then that we 
turned to collective action to achieve a status comparable to 
those working for us? 

Some have thoughtlessly asked, ‘If you don’t agree with the 
policies of your particular management, why don’t you resign 
and work elsewhere?” To this we reply, ‘‘You show us where 
we can go and get a square ‘shake’ and we will do it.’’ The 
fact is that foremen have no protective standing in most indus- 
tries today, and the result is that we have lost confidence in our 
ability to get it other than by the proved method of collective 
bargaining. 

The same reasons that actuated the rank and file to unionize 
and bargain collectively apply to us foremen. No less an 
authority than Eric A. Johnson, president of the United States 
Chamber of Commerce, made the following statement at the 
annual meeting of that body in 1943. Said Mr. Johnson, 
‘The capitalism of complete laissez-faire, which thrived on 
low wages and maximum profits for minimum turnover, and 
which rejected collective bargaining and fought against justi- 
fied public regulation of the competitive process, is a thing of 
the past.”’ 

Would it surprise you to learn that thousands of our members 
are actually getting less money than the workers they super- 
vise? 

I could cite one case after another to prove the point. Here 
is, for instance, a recent bit of trouble that our members went 
through at the plant of The Republic Steel Corporation in 
Cleveland. 

First let me make it clear that while wages of the rank and 
file in many plants have risen as high as 80 per cent, the maxi- 
mum raise for any foremen during the same period has been 20 
per cent. Republic Steel foremen are paid a daily salary, 
supplemented by a peculiar overtime pay arrangement. As a 
result, there are several instances where a foremen has been paid 
$113 for ten-days’ work, while a workman in his department has 
drawn from $200 to $266 for the same’ten-day period. Does 
that explain why Republic Steel foremen joined the Fore- 
man’s Association of America? And yet that inequality of pay 
is only one of many grievances. This company is reported to 
have hired a man who knew nothing about rolling, cutting, or 
regular steel-mill work and paid him the same rate as a fore- 
man. Naturally, the foremen did not like it and could not 
understand it. When the foremen’s committee protested to 
the management no satisfaction was forthcoming. After that 
disregard of their rights, the foremen struck in a group. The 
result was a two-day work stoppage on October 8 and 9 which 
cost the war effort thousands of tons of steel. 

Now the foremen at Republic Steel do not have to take their 
hats off to anybody when it comes to supporting the war effort. 
They too have sons and fathers and relatives in the armed 
forces. They too buy bonds to the limit and do everything they 
can, in every way they can, to help win the war in the shortest 
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possible time. But, they too are human beings, and when they 
were treated like that their own self-respect forced them to 
walk out. In all fairness, ask yourselves what you would 
have done under similar circumstances. 

The Republic Steel case is not an isolated or rare instance. 
In one way or other the same kind of treatment has been ac- 
corded foremen in other plants. Consider, please, the fact 
that foremen were chosen to supervise others because they had 
proved the hard way that they possessed the essential qualifica- 
tions for leadership and responsibility. How can anyone say 
that such a group of keymen are not justified in unionizing? 

In May, 1943, the National Labor Relations Board, by a 
vote of two to one, ruled that supervisory employees do not 
constitute appropriate units for collective bargaining. That 
decision still stands, but it has not killed our association and 
will not because we still have our grievances since that un- 
constitutional ruling. It is a decision that can be reversed, 
and even if it is not, there are other boards and procedure, 
provided by law, which will enable us to secure our reasonable 
demand for collective bargaining and security. 

The adverse N.L.R.B. decision was given in the matter of the 
Maryland Drydock Company. It is entirely too long a ruling 
for me to quote, but of the three members, it is significant that 
the man who voted the minority opinion in our favor is the 
chairman of the N.L.R.B., Harry A. Millis. I will, however, 
quote some interesting conclusions which Mr. Millis wrote in 
his dissenting opinion. He said, 


The employers’ case against foremen’s organization and collective 
bargaining, in addition to the fallacious claim that supervisors are manage- 
ment and not employees, repeats many of the arguments formerly used 
by antiunion employers against the organization of rank and file em- 
ployees in these same industries... . . in reaching its conclusions, the 
majority fails to give proper weight to the distinction between the two 
essentially different aspects of the position of foremen. On the one 
hand, they are agents of management, carrying out, although not for- 
mulating, management policies in the plant, mine, or shipyard. As 
such they act for management as the first step in the handling of griev- 
ances of rank and file employees, but they do not, in most cases, make 
decisions on grievances except in minor matters. They have no active 
part in the collective-bargaining conferences between management and 
the union of rank and file. In fact, one of their grievances is the lack of 
provision for conferences between management, foremen, and men on 
problems affecting all three groups. On the other hand, they are em- 
ployees, in groups running into hundreds and even thousands in the great 
war industries, with serious problems of their own, as employees, in 
their relations to the management. It is these problems, not whims, 
which have led to the current movement by these men for self-organiza- 
tion and collective bargaining. Parallel movements are found else- 
where as in Great Britain for example. 


Mr. Millis states our position quite clearly. I only wish 
that time would permit quoting his whole minority opinion, 
but I do want to quote a couple of additional and quite impor- 
tant points which he made. ‘“‘I believe,’’ he said, ‘‘that there 
is a solution to the delicate problem of maintaining necessary 
and proper authoritative relations between supervisory and 
subordinate employees, without sacrificing the right of either 
group to bargain collectively under the act.”’ 

Mr. Millis was not advancing some new theory, but was 
basing his conclusions on history, for he said further: 


Organization and collective bargaining by supervisory personnel 
have long been accepted in the maritime and railroad industries, in the 
former for more than 40 years. Although it is common knowledge that 
the licensed personnel aboard ship exercise substantially more powers 
as representatives of management than the ordinary foremen in mass- 
production industries, I find no discussion in labor-relations literature to 
indicate that serious issues have arisen from their recognition for col- 
lective-bargaining purposes. With respect to the railroad industry, 
there are purely supervisory unions and unions which represent super- 
visors and their subordinates but in separate bargaining units. The 
National Mediation Board has recognized the right of these employees to 
representation; their organization has raised no unusual problems... . 


MEcHANICAL ENGINEERING 


Why is not the experience in these fields persuasive that a parallel de- 
velopment, within the framework of the act, is feasible in the mass- 
production industries? 

A part of Mr. Millis’ final sum-up reads as follows: 

I conclude that supervisors in mass production are a group of em- 
ployees whose right to organize and bargain collectively under the pro- 
tection of the act should no more be denied than that of any other group 
of employees . . . . in a democratic society good industrial relations and 
efficient production must depend upon well-informed, self-respective, 
and mutually co-operative relationships between the three groups directly 
involved in production—management, supervisory employees, and rank 
and file workers. 


Many arguments, most of them very farfetched, have been 
advanced by management as to why foremen should be pro- 
hibited from unionizing. At hearings on the Smith Bill in 
Washington before the House Military Affairs Committee in the 
spring of 1943, I heard some arguments voiced by executives 
that were indicative of the kind of thinking that has made an 
outstanding ‘‘fall guy’’ of the average foreman during the past 
several years. One of these statemeats was, “‘You can’t serve 
two masters.’” Using that statement with reference to unioni- 
zation of foremen is a reprehensible attempt to make mincemeat 
out of the Holy Bible. 

The Foreman’s Association of America is here to stay, be- 
cause its very foundation rests upon the fundamental principles 
of justice and fair play. That is why we have been able to 
withstand the many severe tests to which our organization has 
been subjected since its founding. We claim that under the 
wording of the Wagner Act we foremen cannot, and will not, 
be deprived of our constitutional right. 

We, too, believe in free enterprise, and no one has yet been 
able logically to prove that a foreman cannot function efficiently 
and loyally under the ideal system of free enterprise while a 
member of a union of his own choice. Beautifully worded 
empty theories, with no basis in fact, but which pretend to 
show that a foreman is a fellow who is a part of management 
without rights, are no substitute for a fair wage in proportion 
to ability, and for fair treatment regardless of ability. To 
listen to some people you would imagine that just because a 
foreman is a member of our association he has given up all 
ambition and individual initiative. Nothing could be further 
from the truth. It stands to reason that a supervisor who 
possesses outstanding ability can only develop and prove his 
capacity provided he is convinced that he is not being taken 
advantage of. 

On Sept. 28, 29, and 30, 1943, the American Management 
Association held its annual convention at the Hotel Pennsyl- 
vania, New York City. The membership is largely composed 
of personne] directors. 

One of their members, who spoke at the convention, is Guy 
B. Arthur, industrial-relations manager of the American 
Thread Company. He delivered an address on the subject of 
foremen, based upon a survey which he had recently made 
among a large number of supervisors in such diversified indus- 
tries as steel, glass, food products, textiles, heavy machinery, 
hardware, paper, and wood products. The results show: 

1 Fifty per cent who answered said they are definitely 
unhappy in their present work, and when asked why, 90 per 
cent of them blamed management. 

2 Despite all that has been written and said about organi- 
zation charts, 54 per cent stated they have no definite lines of 
authority; 70 per cent can count more than one boss. Regard- 
ing organization charts, many admit their company has 4 
chart, but said, ‘It isn’t followed out where the work is done,” 
or, ‘‘Too many exceptions to that chart have been made during 
the recent expansion."’ 

How any supervisor can perform his job without a definite 
line of authority has never been explained, but some manage- 
ments still expect them to do so. 

(Continued on page 256) 
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DOES AN ENGINEER NEED HIS 
PROFESSION? 


By W. E. WICKENDEN 


PRESIDENT, CASE SCHOOL OF APPLIED SCIENCE, CLEVELAND, OHIO. 


[Addressing the annual dinner, Hamilton, Ontario, Feb. 7, 
1941, of The Engineering Institute of Canada, William E. 
Wickenden, member A.S.M.E., and president, Case School of 
Applied Science, chose for his theme, ‘“The Second Mile.”’ 
Liberal extracts from the address were published in MecHANICAL 
ENGINEERING, April, 1941, pages 297-299, under the title 
“What Is a Profession?’” The complete address was issued in 
pamphlet form by the Engineers’ Council for Professional De- 
velopment, and approximately 21,000 copies of this reprint 
have been distributed. 

At the request of E.C.P.D. President Wickenden has re- 
written the address for current use under the title ‘“The Second 
Mile—A Resurvey, 1944."’ In the revision a concluding sec- 
tion, “Does an Engineer Need His Profession?’’ which is pre- 
sented to readers for the first time, was added and is published 
here. A notice of the new E.C.P.D. pamphlet will be found 
on page 282 of this issue.—Editor.] 


HE engineer needs his profession for his personal advance- 

ment. That is the purpose which brought it into being.? 

He needs it most at the beginning of his career. Per- 
haps you have heard the wisecrack on the bringing up of the 
American boy, ‘‘When my father and my mother forsake me, 
then the Boy Scouts will take me up."’ Just substitute alma 
mater and professional society in the right places. Young men 
need for their advancement wider sources of information, more 
varied personal associations, broader stimulation to achieve- 
ment, and less forma] contacts with their seniors than they 
usually find in their daily jobs. They also need earlier outlets 
for their organizing and executive abilities—something on a 
pilot-plant scale like the campus activities of college life. They 
can gain much from outside recognition. As men mature they 
come to value professional rewards—friendships, recognition, 
tesponsibility, pride in belonging, evidences of distinction, 
¢tc.—no less and often more than money rewards. These are 
the durable satisfactions of life. 

The engineer, in a society based largely on group relations, 
needs his profession to safeguard his occupational and economic 
welfare. He needs protection against unethical competition, 
against indiscriminate use of the title ‘‘engineer,’’ and against 
all influences which might undermine public confidence in his 
integrity and competence. He needs protection against those 
who assume that he is ‘‘just another employee’’ and against 
subprofessional groups seeking to act for engineers in the 
process. He needs protection against the leveling influences 
of unionism and of civil service. He needs the benefits of 
Prestige built up through group publicity. He needs a 
collective instrument for shaping public policy in the realm 
of his responsibility. It is true that a professional organi- 
zation is primarily a moral agency and not in itself an 
¢conomic or political pressure group, but in the long run moral 
agencies are the more powerful and enduring. 

' The first professional society, The Institution of Civil Engineers, was 
Organized in London. The official account of its founding begins, “‘It 
was toward the end of the year 1817 that a few gentlemen, then begin- 
ning life, impressed by what they themselves felt were the difficulties 
young men had to contend with in gaining knowledge requisite for the 


diversified practice of engineering, resolved to form themselves into a 
society,”’ 


MEM BER A.S.M.E, 


The engineer needs his profession because of his stake in the 
advancement of knowledge and technical skill. Who has a 
larger stake, and who stands to gain more through pooling of 
effort? The ancients washed occasional nuggets of useful 
knowledge out of the gravel of common experience by indi- 
vidual placer mining, but science began to get on only when men 
organized agencies to collect, preserve, and disseminate knowl- 
edge and to mine the hidden veins systematically. Otherwise 
there would be no profession of engineering. Industrial re- 
search, invention, and the patent system, with all their incalcula- 
ble benefits, tend to canalize knowledge and know-how in 
restricted channels. The general interest and professional 
advancement alike require that the reservoir of free knowledge, 
stored by centuries of untrammeled research, be constantly re- 
newed. Few engineers can do much about it alone. Collec- 
tively their capacity toad vance knowledge is beyond calculation. 

Most of all that has been set down‘above has an idealistic 
base. If one insists on being a Philistine, it can easily be 
brushed aside with a ‘‘So what?’’ Some consider this the 
natural reaction of a man who day by day must give hard- 
headed answers to the questions ‘‘Will it work?’ and ‘*Will it 
pay?’’ and whose work leaves no room for wishful thinking 
But look for a moment under the surface. By common consent, 
the quality most universal and indispensable among engineers is 
integrity; this is essentially something moral or idealistic. 
Ranking almost equal with integrity is devotion to duty; given 
a job, an engineer will see it through, come hell or high water; 
and so on through the whole catalogue of the engineer's distinc- 
tive virtues. Why is he so? Because a boss or a time clock is 
policing his efforts? Or a money incentive drives him? Or 
hoped-for applause urges him on? Well, hardly! Because he 
has had a soldier-like training and indoctrination? In some 
smal] measure. Because he has a tradition to uphold? Yes, 
no doubt. Or is it because of something within himself to 
which he dare not be disloyal, and a faith between himself and 
his colleagues—unspoken perhaps—which he dare not betray? 

In matters of social concern is the engineer just a materialist, 
promising to save civilization by flooding it with gadgets? No 
more than other men who bear high responsibilities in the 
industrial order. He is not only an engineer but a citizen, not 
only an individual but one of a corporate group with a major 
contribution to make to the common good. Naturally, he 
has a concern that the prevailing social attitudes and public 
policies shall favor rather than hinder that contribution. 
Amid the present Babel of economic confusion he has a message 
to proclaim in clear and ringing terms—that our economic ills 
cannot be solved by division until they are first solved by multi- 
plication, that the creation of wealth in a democracy is the job 
of free enterprise, and that the public has a far greater stake in 
stimulating technical progress than in policing prices and 
profits. The dimensions of this issue are no longer national, 
they are world-wide. Shall the engineer raise his voice from 
an individualistic soapbox, or through the amplifier of profes- 
sional organization? 

Professional idealism, both individual and social, is like re- 
ligion. It does not thrive in isolation. It needs a culture 
medium, a church, or organization. Theengineer’s daily round 

(Continued om page 270) 
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HEAT-TRANSFER DATA 


A New Correlation of Results of Huge’s and Pierson’s Tests 


on Convection Heat Transfer 


By ERIC F. LYPE 


RESEARCH ENGINEER, DE LAVAL STEAM TURBINE COMPANY, TRENTON, N. J 


N 1937, O. L. Pierson and E. C. Huge*? presented results of 
tests on convection heat transfer in crossflow of gases over 
tube banks. A correlation of these data was also given by 

E. D. Grimison.‘ 

In order to facilitate the application of these investigations 
to the calculation of heating surfaces in steam boilers, the 
author has prepared two charts from which the value of the 
coefficient of heat transfer from gas to tube wall can be obtained 
for either staggered or in-line tube arrangements, and for any 
given value of tube spacing, tube diameter, gas velocity, and 
mean film temperature. 

The relation between the various quantities is, as usual, 
expressed by the dimensionless Nusselt and Reynolds numbers 

Nu = = Re = = 
k mn 


h = heat-transfer coefficient, Bru/(hr)(sq ft)(deg F) 
D = tube diameter, ft 

G = mass flow of gas, lb/Chr)(sq ft. 

heat conductivity of gas, Bru/(hr)(ft)(deg F) 
u = dynamic viscosity of gas, lb/(hr)(ft) 


~ 
Il 


The ‘mass flow”’ is defined by the relation 
Mass flow = velocity of gas X specific weight of gas 
There is no way to calculate the viscosity and con- 
ductivity of a gas mixture consisting of so many com- 
ponents as obtained by the combustion of fuels. How- 


(” — 4) 


where #; and #2 are the temperatures of tube surface at both ends 
of bank; ¢’ and ¢” are the temperatures of gas at inlet and outlet. 
Then the mean film temperature is found as 


t= Vii trtet+e”) 


The experimental data can be represented by the empirical 


equation 
Nu _ (Re ; 
Nu — Reo oereeenee 


where Nao and n depend upon the tube arrangement, and Rey = 

40,000. However, the following simplifications are possible: 
For staggered tubes: Nu alone depends upon the arrange- 

ment 

n has average value 4/7 

n alone depends upon the arrangement 

Nu has average value 174 

Thus the following relations are obtained from Equation [1! 


For tubes in line: 


Re \‘" 
S y : u = | T - 97 
Staggered tubes: Nu Nuw( sop Shaded ees 2 
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‘**Correlation and Utilization of New Data on Flow Re- 
sistance and Heat Transfer for Crossflow of Gases Over Tube 
Banks,"’ by E. D. Grimison, Trans. A.S.M.E., vol. 59, 1937, 
pp. 583-594. 


FIG. 1 COEFFICIENT OF HEAT CONVECTION FROM GAS TO TUBE WALL FOR 
CROSSFLOW THROUGH STAGGERED TUBE BANKS AT LEAST § ROWS DEEP 


(New correlation from B.&W. test data.?-3+4) 
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— ne ly ti = te = 700 F, ¢’ = 1600 F, ¢” = 1000 F 
Tubes in line: Nw = 174 (Ac Sein danbiey canetewed [3] : 
40,000 


The simplifications made represent the empirical data with 
satisfactory accuracy. It must be kept in mind that it is of no 
avail to strive for extreme accuracy in the heat-transfer coef- 
ficient, since a considerable error is introduced into most calcu- 
lations by the uncertainty as to what the effective heating sur- 
face is, particularly when the direction of gas flow changes. 

The two ‘“‘arrangement factors’’ are functions of the tube 
spacing. 

If s; = distance between tube centers norma! to direction of gas 
flow 
; = distance between tube centers parallel to direction of 
gas flow 


Il 


then the tube spacing is the ratio of tube distance divided by 
tube diameter d, in. This gives for the arrangement factors 
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and n= fe 


If these two functions are plotted against s,/d with the pa- 
rameter s,/d, curves of a very sharpcurvature are obtained. The 


The mean film temperature is found as ¢ = 1000 F 
If Equation [2] is solved for h, it is obtained 


Se eiile k “ Nuo 
= ;/7P—D °/7 he — 
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This function is constructed in the chart, Fig. 1. The path 
begins in the upper right section at abscissa G = 6300, goes first 
to the intersection with the curve d = 2, and then to the ordi- 
nate, G‘/"D™*/". This ordinate becomes abscissa for the upper 
left section. The path continues to the intersection with the 
curve ¢ = 1000 and then goes straight down to the ordinate of 
R\” 

M 

continues straight into the lower left section to the intersection 
with another branch of the path which crosses into this section 
from the right and represents the arrangement factor. The 
latter is taken from the lower right section; from the abscissa 
5t/d = 3 the path goes straight down to the intersection with 
the curve s,/d = 2, and then horizontally toward the ordinate, 
log (Nw X 40,000-‘/"). The sum of both co-ordinates of the 


this section, log | G‘/7D™*’? From there, the path 
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lower left section is now log h. The straight lines in this sec- 
tion represent the lines 4 = const, and the desired value of h is 
that line on which both branches of the path intersect. This 
occurs between 4 = 16 and 4 = 17, and by interpolation is ob- 
tained h = 16.8 Bru/(hr)(sq ft)(deg F). 

Example 2: Convection Heat Transfer to Tube Banks in Line. 
The following data are given: 
G = 4400 lb/Chr)(sq ft), d = 3 in., 5,/d = 2.5, 5,/d = 1.5, 
t, = 850 F, t, = 750 F, tr’ = 1800 F, #” = 1400 F 

The mean film temperature is found as ¢ = 1200 F. 

If Equation [3] is solved for h, it is obtained 


D " 174 
aii (< aaa) kD 


This function is constructed in the chart, Fig. 2. The path 
begins in the upper right section at G = 4400, goes to the inter- 
section with the curve d = 3, and from there to the ordinate, 
CG D 
40,000 © 
tion. The path continues to the intersection with the curve 
t = 1200 and goes straight down to the ordinate of this sec- 


This ordinate becomes the abscissa for the left sec- 


D 
tion, log (c 40,000 »), The path continues straight into the 


left center section to the intersection with another branch of the 
path which crosses into this section from the right and repre- 
sents the arrangement factor. The latter is taken from the 
right center section: from the abscissa s,/d = 2.5 the path goes 
straight down to the intersection with the curve s,/d = 1.5 and 
then horizontally toward the ordinate m and farther to the 
intersection with the previously traced branch of the path. 
From here, the path runs parallel to the curves in the left 
i h -ordi i ] (< wie ) 

center section to the next co-ordinate axis, m log 40,000 “ 
which is also abscissa for the lower left section. The path con- 
tinues straight down to the intersection with the line ¢ = 1200 

, D 4 
and goes horizontally to the ordinate, log | Ee(e zon") | 
This ordinate is also abscissa for the lower right section, into 
which the path crosses horizontally to the intersection with 
another curve d = 3. From there, the path goes vertically to 
the last co-ordinate axis, which -represents the heat-transfer 
coefficient 4. It is found that, for this example, 4 = 9.5 


Btu/(hr)(sq ft)(deg F). 


Union Membership and Collective 
Bargaining by Foremen 
(Continued from page 252) 


3 Fifty-four per cent said their activities were restricted to 
a degree which handicaps their efforts. 

4 The older foremen recognize the ability of time-study 
specialists, but do not think the question of wages of employees 
should be handled by others. In addition, they believed that 
they themselves should be trained to handle grievances, dis- 
charges, transfers, and the like. Two of those reporting said 
the worst restrictive force with which they dealt was their 
personnel departments. 

5 Seventy-two per cent did not believe they have been or 
are being properly trained for the jobs they should do. They 
would like more information and training on individual dif- 
ferences, behaviorism, and personalities. 


6 They want to understand thoroughly all of their com- 
pany'’s basic policies and believe they could be helpful in re- 
vising existing policies and establishing new ones. They would 
like especially to be consulted on the formulation of all policies 
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which affect their employees, since they are closer to these 
persons than anyone else in the organization. They feel that 
much employee dissatisfaction could be eliminated if such pro- 
cedures were adopted. 


7 Many mentioned the restrictions or limitations caused by 
having their responsibility for doing a particular job nullified 
by lack of corresponding authority. In many cases, they do 
not have a clear picture of how far they may go in exercising 
authority. 

8 Many criticized the ridiculous training programs which 
management has purchased or developed for them—programs 
including everything from purchasing to selling. 


9 They desire all management interpretations of each union 
contract, so that they can educate their people as to what it 
means and how it works. Ifa grievance or complaint concern- 
ing any of their people is being discussed by a superior, the 
personnel department, or any step of the grievance procedure, 
they want to be present, to hear what is said, to air their views, 
and have firsthand information regarding the disposition of the 
grievance. 

10 Sixty-three per cent reported that they are not being paid 
proportionately higher wages than their subordinates. In 
fact, a surprisingly large number pointed out specific cases 
where individuals working under them are making more than 
they receive. 


11 The personal objectives of the foremen in the survey 
were: 
‘a) Advancement 
(6) Financial gain 
(c) Security 


da) Help other people. 


12 The foremen indicated that they have lost confidence in 
their respective managements. 


Mr. Arthur then went on to say that if management wants 
foremen to act like part of management, then they should be 
treated accordingly. A good differential must be maintained 
between their earnings and those of nonsupervisory employees. 

Mr. Arthur also stated that the only way that management 
can regain the confidence of the foremen, something that has 
been lost during recent years, is to give proper recognition to 
foremen and accept them into the ranks of management. 

There you have the factual results of an honest survey made 
by a personnel director among many foremen in several differ- 
ent industries. Does it not prove our case conclusively? Please 
remember that the survey was made by one of the executives of 
top Management, not by our association or any group of fore- 
men. 


The Foreman as a Part of Management 
(Continued from page 250) 


and gladly welcomes, those who will do a little more and a 
little better than they are paid to do, who take an interest in 
what they are doing, seek ways of doing better, and are willing 
to undertake greater and greater responsibility and greater and 
greater risks. 

I can’t get it out of my mind that the vast majority of 
Americans feel the same way I do about these liberties. Ameri- 
cans at heart are individualists who want to stand on their own 
two feet, make their own way, and get what is coming to them. 
America has been built by people like this which has resulted 
in the best land—by any measure—in all the world. We cer- 
tainly want to keep it this way. This calls for all of us to 
keep our heads and to be able to clearly distinguish and to 
make the right choice between the silver-tongued promises of 
total security for all, and the freedom of opportunity for the 
individual. 
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Cost of Rendering 


CONSULTING ENGINEERING 
SER VICES 


By M. X. WILBERDING 


PRESIDENT, WILBERDING COMPANY, WASHINGTON, D. C. MEMBER A.S.M.E. 


HE close relationship between the cost of rendering con- 

sulting-engineering services and the proper fees to be 

charged for such services has been studied for some time 
by the Committee on Consulting Practice of The American 
Society of Mechanical Engineers. Several years ago, a joint 
meeting was held in Washington, with representatives of na- 
tional engineering societies and representatives of several 
federal agencies, to discuss the proper fees for architects and 
engineers. 

The transition from a peacetime economy to a wartime 
economy has placed the United States Government in the 
position of being the principal client for consulting engineering 
services. Subsequent developments have convinced many of 
us that there is a concerted attempt on the part of this, our 
principal client, to push fees down lower and lower. To some 
of us, it looks as if they were probing, not for a floor under fees, 
but were looking for a subbasement. 

It is, of course, the patriotic duty of every citizen during 
times of war to accept any fee which financial status will per- 
mit. Wartime economy should not be used as a means to 
depress the standard of service, of ‘know how,” or of the 
economic condition of the consulting engineer. The patriotic 
acceptance of low fees during wartime should not be made the 
standard throughout the years to come. 

It is reasonable to assume that any man imbued with our kind 
of democracy will admit that a professional engineer, capable 
of planning and designing a project which will be useful to a 
community and which will give work to many other men, 
is entitled to receive as compensation for his own labor, first, 
the money he spends in making the plans, and second, an 
amount for himself commensurate with the magnitude of the 
undertaking. 

The product of a consulting engineer cannot be likened to 
an article of trade or of standard manufacture but is repre- 
sented by reports, plans, specifications, and supervision. 

The cost of producing these things divides itself into two 
broad classes, the first of which is the actual cost of drawings 
and specifications, and this is perhaps the easiest to determine. 
The second represents the compensation for the engineer's 
know how, which is much more difficult to establish. 

Let us first discuss the actual cost in terms of the elements 
which enter into its make-up. To produce this product we 
employ trained men and clerks. We invest capital in machines 
and devices for these persons touse. We rent space to house the 
men and devices; we pay salaries; we pay taxes and insur- 
ance; we purchase supplies; we use communication systems; 
we pay interest on invested and borrowed capital. We give our 
men recreational opportunities so that their efficiency will be 
maintained. We set up contingency funds so that disappoint- 
ments will not cripple us. Lastly, we spend money to promote 
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new business so that we can keep our organization together 
and offer better service to our clients. 

When these costs are faithfully recorded no reasonable person 
can object to them and I will wager that when they are re- 
duced to some common denominator, they will be about the 
same in all businesses, large or small. 


UNIFORM SYSTEM OF ACCOUNTS URGED 


To translate these general terms into a common language, 
it is necessary to express them in a uniform system of accounts. 
Such a uniform accounting system is helpful, both to the con- 
sulting engineer and to his client, for then the elements of true 
cost are set forth in specific items of dollars expended for specific 
purposes. 

For consideration of the committee formed to consider this 
problem with the Consulting Engineering Professional Group, 
I suggest that twelve major classifications of cost be made. 
These can be further subdivided within their groups when 
such a requirement is indicated. Subdivisions and multiplica- 
tions should be avoided to the maximum extent, and sim- 
plification should be the rule in any such accounting system. 


1 Salaries paid engineers, engineering assistants, and 
draftsmen. 

2 Salaries paid secretaries, stenographers, office clerks, and 
office help. 

3 Office rent. 

4 Drafting, stenographic, and office supplies. 

5 Taxes and insurance. 

6 Communication expense. 

7 Blueprinting and duplicating. 

8 Expense of travel. 

9 Vacations and sick leave for employees. 

10 Cost of promoting new work. 

11 Depreciation of equipment and library. 

12 Interest on invested and borrowed capital. 


Item 1 is usually considered the primary item of cost and the 
remaining eleven are more or less accepted as general expenses. 
Such general expenses must be prorated if more than one client, 
or more than one project or consulting engineering activity, is 
served by an individual or by an organization. The generally 
accepted basis of prorating such general expenses is to relate 
them to the first item, namely, salaries paid engineers, engi- 
neering assistants, and draftsmen, since such salaries are the 
best measure of the work done. 

Vacations and promotion of new business should be treated 
as a revolving fund into which payments are made at regular 
intervals, and from which withdrawals are taken for the two 
purposes mentioned. Past history is a valuable guide in es- 
tablishing the annual amount needed for such expenses. If past 
history is not available, or records have not been kept with suf- 
ficient accuracy, then some conservative estimate should be 
made. It is hoped that the Committee on Costs may be able 
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to prepare suggestions which would indicate how much should 
be set up cach month for these important items. 

Depreciation of equipment and facilities can be set up accord- 
ing to accepted schedules used for tax or valuation purposes. 

Interest on capital invested or borrowed represents the cost of 
doing business and should be admitted as a cost, but will un- 
doubtedly be subject to some debate as to the proper place for 
it to appear in the cost or accounting system. 

All of these items have been discussed at length in the ‘‘Man- 
ual of Consulting Practice for Mechanical Engineers,’’ as pub- 
lished by the Society, under the sponsorship of the Committee 
on Consulting Practice. 

I am suggesting the avoidance and abandonment of one 
convenient term which is used frequently to refer to most of 
the items in this list. That is the word ‘‘overhead.’’ Let us 
consider that these items are part of cost, since it is not pos- 
sible to render consulting engineering services without incur- 
ring these costs. I suggest, instead of lumping them in one 
group and expressing them as a percentage of the salaries, 
that they be considered as general items of cost and prorated 
individually or in groups in terms of dollars each month as the 
work progresses, and by setting them up in cost statements 
under their actual names. There is still much to be said along 
this line, but further development can best come in open discus- 
sions and in the study of the problem by the Committee on Costs. 

Some years ago, the relationship of the utility companies 
to the public resulted in the enforced use of a uniform system of 
accounts for rendering utility servites. Today, we realize in 
looking backward that this was a major factor that contributed 
to the stability of the utility field and to the advancement of the 
science of public utilities. The uniform system of accounts, in 
effect, translated the business end of public utilities into a com- 
mon language which can be understood by anyone interested. 

Let us then adopt some sort of uniform system of accounts. 
Let us keep the costs on our new work according to such a 
system, and if possible, translate the cost of our recent projects 
or engagements into the system. Once this is done by a 
number of those engaged in rendering consuting engineering 
services, the general facts can be assembled by an appropriate 
group of this committee and the information cleared through 
our own Society. Thus the public will know what is really 
involved in planning, designing, and supervising construction 
projects or in rendering consulting engineering services of an 
individualized character. 


WHAT 18 THE PROPER FEE FOR SERVICE? 


The second part of our problem is more difficult, for it deals 
with a controversial question that cannot be easily converted 
into dollars. The fee to be charged for rendering services, 
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over and above the cost of the services, hinges on one question: 
What is the proper compensation for engineering know 
how? 

Let us repeat that in time of war our engineering know 
how is at the disposal of our country. As a profession, we 
cannot and will not try to force our government to pay more 
just because it needs our services in a national emergency. 
When our country requests us to give our services, we are 
under deep patriotic obligation to respond to this call. Having 
responded to this call, however, it is unfair and unjust for 
agents of the national government to tell us what our services 
are worth without relation to true cost or to true quality. 

It is all well enough to say that past history and usage has 
fixed our proper fees and that the legitimate competition in the 
profession has established going rates for consulting engineer- 
ing services. If you study the situation carefully under present 
conditions, I believe that you will arrive at the same conclusions 
reached by many of us, that all precedents in the establishment 
of a proper level of fees have been ignored, and that the fee 
matter is nothing short of chaotic. It is well, therefore, to try 
to establish a rational fee schedule for consulting engineering 
services of various kinds. This might well be studied in 
relation to the fees paid other professional mea and executives; 
fees that are presently accepted for doctors, lawyers, account- 
ants, marketing counselors, industrial and business leaders. 

It may not be easy to draw direct parallels between the ser- 
vices rendered by other professional men and those rendered by 
consulting engineers. It does seem, however, that the man 
who can plan and supervise the erection of a project, or guide 
and advise others to plan and supervise the erection of a public 
work, which gives jobs to many men and inspiration to thous- 
ands for years to come, is worthy of honor and generous com- 
pensation. 

The man who can, by his knowledge and experience, guide 
capital into channels which produce ample returns, is worthy 
of the thanks of capital substantially expressed. The man 
who, by his ability, and inventive genius, can create productive 
employment for many, is a benefactor of our social order and is 
worthy of highest compensation that order can bestow. 

All of these statements, dealing with this second part of our 
problem, have been expressed in the most general of generalities 
I believe that the task of the Committee on Costs and of the 
Consulting Engineering Professional Group should undertake 
the problem of getting this expressed in dollars. A single 
individual, or even a small group, cannot accomplish this task 
alone. The advice and study of all within our Society who are 
concerned with consulting engineering is needed in this prob- 
lem. With your co-operation and help, some constructive work 
can be done. 


Courtesy The Lincoln Electric Company 
TWO LARGE-SIZED MOORING BUOYS FOR THE NAVY, READY FOR DELIVERY, WERE SPEEDILY CONSTRUCTED BY LATEST WELDING METHODS 
(Of interest is the fact that the butt joint, without V'ing, was approved and used successfully with great savings in cost and time. ) 
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MATERIALS STANDARDIZATION 


By S. B. ASHKINAZY 


STANDARDS ENGINEER, MATERIALS AND PROCESSES, SPERRY GYROSCOPE CO., INC., BROOKLYN, N. Y. MEMBER A.S.M.E. 


HE subject of materials standardization is not a new one. 

As far back as 1892, Charles B. Dudley, in his talk before 

the American Institute of Mining Engineers, and again in 
1903 in his presidential address before the American Society for 
Testing Materials, clearly expounded the principles of material 
standards and specifications. Since then, a great deal has been 
written on the subject and a lot of fine work has been done by 
the various engineering societies and government agencies in 
furthering the cause of standardization. 

Today, most large companies, and many of the smaller com- 
panies, practice materials standardization in some form or 
other. Materials standardization as practiced at the Sperry 
Gyroscope Company is unique in many respects, and it is the in- 
tent of this paper to discuss some of its outstanding features. 


THE MATERIAL STANDARDS MANUAL 


The backbone of our materials standardization program is 
the ‘‘Material Standards Manual’’ which contains complete 
and up-to-date information on practically all materials used in 
the company. For each material standardized, a material 
standard is written embodying the following information: 
Company identification name, color, and code number; ap- 
proved sources of supply and complete purchase information; 
chemical composition; physical, mechanical, and electrical 
properties; notes on application, characteristics, fabrication, 
heat-treatment, and corrosion resistance; method of specifying 
the material on drawings; available commercial forms and 
sizes; and dimensional tolerances. These material standards 
are made up on 81/2 X 11 in. sheets, printed by the photo-offset 
process on gray sheets to distinguish them from all other com- 
pany standards, and assembled in loose-leaf binders forming 
the ‘‘Material Standards Manual."’ Close to 2000 of these 
manuals are distributed to practically all engineers, designers, 
and draftsmen; to personnel in inspection, purchasing, plan- 
aing, manufacturing, and stores; to prime and subcontractors. 
The manuals are kept up to date as new standards are added and 
old ones revised. 

One such standard, that on 13 per cent chromium, Type No. 
416 free-machining stainless steel, is reproduced here with the 
permission of the Sperry Gyroscope Company. It is suggested 
that the reader glance at this sample standard at this point to 
help him obtain a better understanding of what follows. 


SELECTION, FORMS, AND TYPES OF MATERIAL 


The first step in the creation of a material standard for our 
company is the selection of the proper grade of material, the 
temper, finish, and the like. This is a very important step in 
the standardization procedure and requires much thought and 
study. Careful consideration must be given to the following: 

Product Requirements. To avoid having too many similar ma- 
terials, the material selected must be satisfactory for use on the 
Majority of products manufactured. This often necessitates the 
adoption of a higher grade and more costly material than is 
actually required for some applications, but experience has 
shown that such a policy actually results in lower over-all cost 
and higher production. 

Customers’ Requirements. The standardized material must in 
general be of a quality entirely satisfactory to the customer. 


‘The author gratefully acknowledges the invaluable help and guid- 
tice given by A. E. Flad, head of standards, and H. DeJong, design 
*tvices manager, Sperry Gyroscope Co., in furthering the art of 
standardization. 


The customer is interested not only in the performance of the 
complete product but in its details of construction and use of 
materials. Since many of our products are sold to the various 
government agencies, the materials selected must be of the same 
high quality as the ones covered by government specifications. 

Service Requirements. The material selected must possess cer- 
tain inherent properties which are compatible with the service 
requirements of the product. Thus by the nature of our products, 
the material must be able to stand the low temperatures of the 
stratosphere and the arctic regions, and the high temperatures 
of the desert. It must be able to withstand the corrosive action 
of salt air and high-humidity climates. 

Availability. It is important that the material standardized 
on is readily available at all times and in all quantities. It is 
often necessary to set aside a superior material because there is 
only one company producing it. If that company should shut 
down temporarily, production would suffer. 

Cost. In some industries, such as those producing low-priced, 
highly competitive products in mass production, the cost of the 
materials used may constitute a high percentage of the total 
cost of the product. In other industries, such as our own, em- 
ploying highly skilled labor, it is imperative to standardize on 
materials that will produce a low labor cost rather than a low 
initial material cost. 

Manufacturing Facilities. The capacity and limitations of the 
shop equipment must also be considered. It would be poor 
practice to standardize on a material requiring the installation 
of new equipment when there are other similar materials availa- 
ble that the shop can process. 

With the material selected, the first item to be covered in the 
material standard is that of the available forms of the material, 
such as rounds, squares, hexagons, flats, sheets, strips, tubing, 
and wire. Not all of the available forms are listed; only those 
that have been found necessary and desirable from a design and 
production standpoint are given. Such a listing at the begin- 
ning of the standard enables one to tell at a glance whether the 
material is available in the desired form. 

If more than one type of material is covered in a single stand- 
ard, a listing of the different types of the material is also given. 
In our synthetic rubber standard, the five compounds are listed : 


Type GPA—General purpose (Shore durometer 55-65) 
Type GPB—General purpose (Shore durometer 65-75) 
Type LTA—Low-temperature resistant 

Type HTA—-High-temperature resistant 

Type HFA—Hydraulic-fluid resistant. 


PURCHASE INFORMATION——PURCHASE FROM 


Here, the various sources of supply which were thoroughly 
investigated and found satisfactory for the supply of the ma- 
terial are listed. The purchasing department may buy only 
from these approved sources of supply. It can, however, divide 
the business among the approved suppliers in any way it sees 
fit. If a supplier complains to the standards engineer that he 
has not been receiving any business lately, he is told that he is 
on the approved list and the rest is up to himself and the pur- 
chasing department. He is reminded that once he has been 
approved, the only concern of the standards engineer is the 
maintenance of the quality of the material. If the quality 
deteriorates, the standards engineer soon learns about it from 
sources in the company. The supplier is then investigated and 
an attempt made to restore the material to its original quality. 
If the trouble persists, the supplier is removed from the list. 
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ENGINFERING STANDARDS 
susscr MATERIALS - STAINLESS STEEL (BLACK-GRAY) 
FORMS OF MATFRIAL: 

Rounds, Squeres, Bexsgons, Flats, Forgings. 

Mote.- Material specified on old drawings as Stainless Steel - Type 416, or C.D. 
Stainless Steel - Type 416, shall be identified and purchased in accordance 
with this Standard. 

PURCHASE INFORMATION: 
ch 
1. Rustless Iron and Steel Corp. 
Peter A. Frasse & Co., Inc. 
Edgar T. Ward's Sons Co. 
Industrial Steels Inc. 
2. Allegheny Ludlue Stedl Corp. 
Joseph T. Ryerson & Son, Inc. 
Edgcomd Steel Corp. 
3. The Carpenter Steel Company 
Purchase As; Stainless Steel, Sperry Specification ?.------ . 
Standard Pull Lengths; 10' - 12" 
Cc S, 
Carbon 0.158(Max.) Chromium 12.00-14.00% 
Manganese 1 .008(Max.) Nickel 0.50% (Max. ) 
Phosphorus See Note 1 Silicon 1.00% (Max . ) 
Sul phur See Note 1 Molybdenua 0.60%(Max. ) 
Selenius See Note 1 
Hote 1.- The phosphorus, sulphur, and selenium content is as follows: 
Sulphur or Selenium 0.16-0.35% with Phosphorus 0.04% Max. 
When Selenium is used, Sulptmr does not exceed 0.04%. 
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PHXSICAL AND MECHANICAL PROPERTIES: 
Tensile Strength (Min.)-p.s.i. 95,000 
Yield Str. in Tension or Compr.(Min.)-p.s.1.-Up to 1/2" size 70,000 
e . °@ e sg bd e * Over 1/2" size 65,000 
Elongation in 2% (Min.) - percent 15 
Brinell Hardness - Up to 1/2" size 200-260 
e ® - Over 1/2" size 190-250 
Shearing Strength (Typical) - p.s.i. 70,000 
Fatigue Endurance Limit (Typical) - p.s.i. 55,000 
Tod Impact (Typical) - ft.-lb. 40 
Modulus of Elasticity - p.s.i. 29,000 ,000 
Torsional Modulus of Elasticity - p.s.i. 12,000,000 
Weight - 1b. per cu. in. 0.280 
Coefficient of Thermal Expansion per °F. 
- 212°F. 0000061 
68° - 932°F. -0000070 
Specific Heat (32° - 212°F.) - B.t.u./lb./°F. 0.u 
Thermal Conductivity at 100°C. - C.G.S. Units 060 
Electrical Conductivity - percent of Copper Std. 3.0 
Electrical Resistivity at 20°C. - microhms per ca.? 57 
Temp. Coef. of Resistance (20° - 500°C.) - ohms/ohm/°C. -00094 
Melting Point (Liquidus) - °F. 2790 
T eS; 
Avg. of Short Time Teste 
Teaperatare Tensile Str. Yield Str. Elong. in 2* 
oF. Soe -R: 3-4: percent 
70 100 ,000 70,000 18 
200 93,000 66,500 17 
400 85,000 62,000 16 
600 80,000 55,000 15 
800 73,000 53,000 15 
1000 50,000 29,000 27 
1200 25,000 18,000 45 
1400 10,000 7,500 65 


MECHANICAL PROPERTIES AT SUB-ZERQ TEMPERATURES: 


Tensile Strength - p.s.i. 100,000 103,000 
Elongation in 2° - percent 18 16 
Brinell Hardness 220 240 
Izod Impact - ft.-1b. 40 20 
Fatigue Endurance Limit - p.s.i. 55,000 59 ,000 


The minimum bend radius required for « 90° bend on Flats is given below. However, 
a radius as large as possible should always be used. 


Min. Bend Radius = Thickness of Fist 
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1. Forging.- Heat to 2100° - 2300°F. and hold in this range long enough to insure 
complete penetration. Do not forge when the steel has cooled to 1650°F., but 
reheat if additional forging is to be done. The forgings should be slowly cool 
from the hammer, or air cooled and subsequently given a low anneal, as this ma- 
terial is air hardening. 


2. Normalizing.~ Normalizing is not recommended. 


3. Annealing.~ Full annealing is seldom, if ever, necessary. Where reouired, 
the following treatment is employed: 


Heat uniformly to 1500°- 1600°F., hold at temperature for 1/2 to 5 hours 
depending on size, shape, etc., and furnace cool. The rate of cooling 

should be not faster than 50°F. per hour to 1200°F., followed by normal 
furnace cooling. The resulting Brinell hardness is 140-150. 


de Hardening: 


&. This material can be heat treated to « maximum hardness of about 360 Brinell. 
Rowever, due to the non-uniformity of properties resulting from its critical 
heat treatment, parts made from this steel should not be hardened after fabrice 
tion. Where hardened parts are required, this steel should be procured in the 
heat-treated state to a Brinell hardness of 270-340 which can be readily machined. 
This steel in the hardened state has quite a low impect resistance (about 15-20 
ft.-lb. Izod), and should therefore not be employed where high impact loads are 
to be encountered. 


b. Proviaeo that the carbon and chromium content is right (carbon should be between 
+99 and .11% and the chromium on the low side), the following heat treatment i+ 
ezployed, and is given here for reference only: 


Heat to 1775° - 1825°F. for 15 to 30 minutes and quench in oil. Temper 
at 975° - 1025°F. and cool in air for » Brinell hardness of 270-340. 
Temper at 700° - 750°F. for a Brinell hardness of 320-360. 


ERAL INFORMATI 


1. Application: 
This material is used for parts such as screws, bolts, shafts, axles, gears, 
piston rods, etc., requiring good strength and rigidity and a fair amount of 
corrosion resistance. For greater resistance to corrosion (see paragreph 4, 
pege 4), and where a nonmagnetic steel is required, use Stainless Steel 
(Bleck-Red), S.P.I. 4.2.2.110. 


2. Characteristics: 

This meteriel is a free-mechining, straight chromium, martensitic type of stair 
less steel, AISI Type Nc. 416, cheracterized by its good mechanical properties, 
excellent machinebility, end non-galling end non-seizing properties. It retains 

# good deal of its strength at elevated and sub-zero temperatures, with the 
exception of its impact strength which drops considerably at sub-rero temperetur«s, 
Unlike Stainlers Steel (Bleck-Red), this steel is magnetic. : 


seen 
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GENERAL INFORMATION (CONT.): 
3. Fabricetion; 


This alloy possesses excellent machinebility. It can readily be handled on 
automatic screw machines at about 85% of the speed of SAE 1112 screw stock. 

It grinds end polishes freely. It will withstand moderate cold work, but is 

not recommended for severe cold upsetting. This steel does not work harden 

as repidly as the chromium-nickel Stainless Steel (Black-Red). It can readily 
be forged and hot worked, but in all hot working operetions, air hardening shoul¢ 
be looked out for - see forging information under "Heat Treatment", Page 3. 

This material can be soldered, but brazing and welding ere not generelly recom- 
mended. 


rT sis 
This materiel has good resistance to normal atmospheric corrosion although it 
acquires a slight ciscoloration of the surface. It is not very resistant, how- 
ever, to the more corrosive medie such as mmid and salt leden atmospheres. 
Where these are to be encountered in service, and where resistance to initial 
rusting or the maintenance cf a bright surface is of importance, Stainless Steel 
(Black-Red) should be used. This alloy is not subject to intercrystalline corro- 
sion resulting from carbide precipitation as is the chromium-nickel Stainless 
Steel (Black-Red). It resists scaling at elevated temperatures up to about 
1200°F. Immunizing or passivating of this steel (nitric acid solution dip) is 
pot required and should not be employed as it will cause clouding of the surface. 


ATION : 


"MAT. & P. SPEC. NO." SPACE "SIZE" SPACE | MAT. CODE NO. 


87-030-02_ 


~~ 87-030-03 





MATERIAL BLOCK 





1/2" dia. Stainless 
Steel (Black-Gray) 
#87-030-02 





maT. & P. SPEC. NO. 


ss 











KIND OF FINISH 











Hote.- Finish #29 (Immmnizing Treatment) shall not be specified for this msterss 
see peragreph #< above. 





SIX FACSIMILE PAGES (TWO ON OPPOSITE PAGE) OF A TYPICAL MATERIAL STANDARD OF THE SPERRY GYROSCOPE COMPANY FOR 1} 
PER CENT CHROMIUM, TYPE NO. 416, FREE-MACHINING STAINLESS STEEL 
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MATERIAL SIZES: 
The sizes listed below are to be specified on the drawing. See S.P.I. 4.2.2.2 


for information on the selection of sizes, cut-off allowances, etc., and for 
marking dimensions "stock size". 


The rods and bars of this materiel are furnished in the cold finished condition 
with the exception of Rounds over 4" dia. which are hot rolled or forged. 


cs) 


























ROUNDS FLATS 
Diameter Steps Thickness | Width Sizes Steps 
1/16" _ “i 
3/32 
=) 
~ ‘5732 
~ 316 
“732 
l i 
SQUARES [9732 
Across Flats Steps | ~ 5/16 
or Fy ae f32__ | 
1-1/16 to 2 16] 
HEZAGONS 
Across Flats Steps 
3/16 to 1° 1/32 | 
1-1/16 to 2 1/1 




















The standards engineer works closely with the purchasing 
department in setting up the approved sources of supply. When 
a material is standardized, the prospective list of manufacturers 
is submitted to the purchasing department for comment. The 
purchasing department is asked to submit the names of any 
other manufacturers to whom consideration should be given. 
If, after a standard is released, the purchasing department finds 
that it needs more sources of supply, it requests that additional 
suppliers be investigated and approved. 

The practice of purchasing materials from lists of approved 
suppliers has many advantages. It provides the purchasing 
department with ready sources of supply for each material, 
thereby facilitating the placing of orders and the obtaining of 
quick deliveries. It gives the purchasing department that 
security which comes from knowing that it is buying from 
vendors whose facilities and capacity to produce have been 
surveyed, and who have been instructed fully in regard to the 
requirements of the material. 

The benefits derived by the standards engineer are likewise 
numerous. It enables him to exercise full control over the 
quality of the materials. Since he investigates and approves 
all vendors, he comes in contact with the personnel of the 
manufacturers seeking our business and thereby receives a 
steady stream of information on new and improved materials. 
It also helps him to obtain the technical information needed for 
the writing of the standard, as the manufacturers are dependent 
on him for approval. 


PURCHASE INFORMATION PURCHASE AS 


Following the listing of the approved sources of supply, 
complete information for the purchasing of the material is 
given. The purchasing information is arranged so that the 
‘xact wording can be copied onto the purchase order. The 
buyer is thus assured of the correct purchase information at all 
times, eliminating uncertainty and confusion. 

In setting up the purchasing information, an attempt is made 
to employ existing material specifications that are recognized 


DIMENSIONAL TOLERANCES : 


ROUNDS, SQUARES, FLATS 


Diameter 
or Distance Betw. 
Parallel Faces 


Tolerance (+or-) 
Rounds, Squares | Flats 


-001 -001 




















HEXAGONS 
Across Flats Tolerance 
Up to 1" + .000, -.004 
Over 1 to 2 +.000, -.006 











as standard throughout the country. The most widely used 
are the A.S.T.M. specifications. When none of the exist- 
ing specifications fulfills our requirements, we write our own 
specifications. 

A great deal has been written in the past about the prepara- 
tion, interpretation, use, and advantages of material specifica- 
tions. A number of fine treatises on this subject are listed at 
the end of this paper. It will suffice to state here that specifica- 
tions should be written to give complete coverage for the pro- 
curement and inspection of the material and yet not to be so 
rigid or so impracticable that they are impossible of fulfillment. 
They must be clearly written, free of unimportant details, and 
in a manner that leaves little room for misinterpretation. 
Specifications should be revised whenever it is advantageous 
to do so. 


PURCHASE INFORMATION-——-STANDARD FULL WIDTHS AND LENGTHS 


To complete the purchase information, the widths and 
lengths to which the different forms of the material are to be 
procured for stock are given. The selection of these widths and 
lengths is based on a number of considerations. They must 
adequately cover width and length requirements of parts manu- 
factured; they must lend themselves to economic operation of 
screw machines, power presses, and the like; they must fit our 
stock bins; they must be readily available from the mill and 
the warehouse; and they must not involve high-price ‘‘extras."’ 
In selecting width sizes of sheets, consideration must also be 
given to resulting thickness tolerances. 


CHEMICAL COMPOSITION 


The complete chemical composition as it normally appears 
in the purchase specification is also listed for reference. This 
enables the person using the standard to obtain the composition 
without having to draw the purchase specification from the 
files. For nonmetallic and other materials that do not lend 
themselves to complete chemical analysis, a listing of the chief 
constituents is given instead. Thus, the chemical composition 
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of plate glass is given as follows: Silicon dioxide (SiOz), 70 
per cent; sodium oxide (Na,O), 13 per cent; calcium oxide 
(CaO), 13 per cent; other substances, 4 per cent. 

The chemical composition of cellulose acetate is described 
as ‘‘ester of alpha cellulose and acetic acid,’’ and so on. 


PHYSICAL AND MECHANICAL PROPERTIES 


A complete listing of the physical and mechanical properties 
applicable to the material is given. The properties normally 
covered are as follows: Tensile strength, yield strength in ten- 
sion and compression, elongation in 2 in., hardness, shearing 
strength, fatigue strength, impact strength, modulus of elas- 
ticity in tension and torsion, weight or specific gravity, coeffi- 
cient of thermal expansion for various temperature ranges, 
thermal conductivity, specific heat, electrical conductivity, 
electrical resistivity, temperature coefficient of resistance, melt- 
ing point, dielectric constant, power factor, loss factor, dielec- 
tric strength, water absorption, softening point, heat resistance, 
and others. 

The values listed are compiled mainly from data received 
from the manufacturers of the material. The manufacturers do 
not always have ail of the values we seek. When that is the 
case, they are requested to undertake additional testing of their 
materials. At times, our own laboratory determines some of 
the missing values. A search of the literature on researches 
undertaken by the various engineering societies flay also pro- 
duce some of the desired information. Regardless of the source, 
however, the values listed are the most reliable for design pur- 
poses. Minimum values are given wherever they are available, 
and average or typical values for all others. 

Since many of our products operate at elevated and subzero 
temperatures in service, a knowledge of the properties of the 
material at those temperatures is of extreme importance to our 
designers. The more important mechanical properties of the 
material at elevated and subzero temperatures are therefore 
given. 


BEND RADII 


The minimum bend radii required to make a 90-deg bend in 
flats, sheets, strips, and tubing are listed. The draftsman is 
cautioned, however, that a radius as large as possible should 
always be specified. For sheets and strips, the radii for bending 
with and across the grain are given. This helps the draftsman 
and the methods engineer to lay out his blank in relation to the 
direction of the grain for best formability. 


HEAT-TREATMENT 


The various thermal treatments applicable to the material are 
listed. Complete information is given on forging, normalizing, 
annealing, hardening, tempering, case hardening, and stress 
relieving. The treatments listed constitute the best practice for 
the material. The methods engineer in writing operation 
sheets quotes directly from the standard, or refers the heat treater 
to the information given in the material standard. 


GENERAL INFORMATION 


Under “‘General Information,"’ the application, character- 
istics, fabrication, and corrosion resistance of the material, and 
other miscellaneous subjects are treated. 

Application. Various uses to which the material can be put 
are listed and the shortcomings or limitations of the material 
from the application standpoint are also given. If more than 
one type of material or more than one temper are covered in the 
same standard, the use of each is clearly delineated. Reference 
is made to other standard materials in the Manual which are 
superior in certain respects for the application under discussion. 

Characteristics. The mechanical, chemical, thermal, electri- 
cal, and other special characteristics of the material are de- 
scribed. The commercial designation of the material, method 
of manufacture, and surface finish are also noted. 


MECHANICAL ENGINEERING 


Fabrication. Each material is given a machinability rating. 
Ferrous alloys are compared toS.A.E. 1112 screw stock and non- 
ferrous alloys to free-cutting brass. The suitability of the ma- 
terial for cold and hot working, stamping, forming, swaging, 
and peening is discussed. Recommendations for welding, braz- 
ing, and soldering of the material are also included. Special 
precautions to be taken and things to watch during fabrication 
which may deleteriously affect the material are noted. 

Corrosion Resistance. In describing the corrosion resistance of 
the material, an evaluation is given of the resistance of the ma- 
terial to general atmospheric, marine, and other types of corro 
sion. Chemical corrosion and corrosion by the electrolytic 
action of dissimilar metals are also discussed. Protective treat- 
ments, electroplates, and organic coatings that may be applied 
to the material to enhance its corrosion resistance are listed 

Miscellaneous Subjects. In addition to the foregoing, other 
miscellaneous subjects are treated. For example, in the stand- 
ard on blue tempered spring steel, the effect of ground and 
polished edges on the fatigue-life of flat springs is treated. In 
the standard on phenolic molding materials, something is said 
about the principles of good molding design. Similarly, other 
topics pertaining to the material are discussed. 


EXAMPLE DESIGNATION 


Here the exact manner in which the material is to be specified 
on the drawing is given. Most materials are designated on 
drawings by company names rather than by commercial brand 
names. This permits the adoption of improved materials at a 
future date without the necessity of changing drawings. For 
example, our low-temperature synthetic rubber stock is desig- 
nated on the drawing as ‘Synthetic Rubber—Type LTA.”” At 
the present time this material is produced from a Neoprene 
Type FR polymer. If at some future date a superior low- 
temperature stock is developed from some other basic material, 
such as a butadiene stock, the material standard can be revised 
to call for the new material without changing the existing 
designation, and hence without changing drawings. 


MATERIAL SIZES 


All standardized sizes for use in design are listed. The range 
of sizes and the number of sizes selected are based on product 
requirements and good design practice. When a draftsman 1s 
unable to use any of the sizes listed, he inquires of the standards 
engineer whether he may specify the nonstandard size. This 
gives the standards engineer the opportunity to see the design 
and discuss with the draftsman the wisdom of designing around 
a nonstandard size. The number of special sizes issued is thus 
held to a minimum. 

The sizes listed are those which can be manufactured at the 
mill. Many of these are also available from warehouse stock. 
No attempt is made, however, to standardize around ware- 
house stock sizes only, as such sizes change from day to da) 
and are usually limited in range. If the size required is not 
available from warehouse stock, and the quantity or deliver) 
date does not permit mill fabrication, the methods engineer 
may authorize the procurement of a warehouse stock size 
slightly larger than that specified on the drawing to permit 
machining down to the specified size. 


DIMENSIONAL TOLERANCES 


For every material size listed in the standard, the correspond- 
ing commercial tolerance is given. The commercial tolerances 
are not specified on the drawing as it is understood that, unless 
otherwise specified, material ‘‘stock’’ sizes are governed by the 
commercial tolerances listed in the standard. All incoming 
materials are inspected to these tolerances. 

When the commercia! tolerance cannot be utilized in a de- 
sign, the special tolerance must be specified on the drawing. 
Here again, the draftsman consults with the standards enginect 
on the feasibility of specifying the special tolerance. The prac 
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tice of designing around special tolerances is greatly discouraged 
as it involves difficulty in procurement and stocking. 


PRODUCT ENGINEER HAS FINAL AUTHORITY IN USE OF 
STANDARD MATERIALS 


In the foregoing description, the author has endeavored to 
show in detail what constitutes a material standard at the 
Sperry Gyroscope Company. It can readily be seen that the in- 
formation published for each material standardized is quite 
complete. With these Standards at their disposal, the engineer, 
designer, draftsman, purchasing agent, inspector, shop foreman, 
and other company personnel can find the specific information 
they may seek about the material. 

The use of standard materials is almost entirely on a volun- 
tary basis. The product engineer has the final authority in the 
selection of his materials. The success of the standardization 
program therefore lies in the ability to make the engineer want 
to specify standard materials. This is done, first of all, by mak- 
ing the standards work of such quality and technical excellence 
that it will have the respect of the engineers, and secondly, by 
placing the information at the tips of their fingers. 

In spite of the voluntary nature, standardization of this kind 
has resulted in the use of standard materials in more than 90 
per cent of our material requirements. The other 10 per cent of 
the material requirements are also controlled by the standards 
engineer. For materials not covered in the manual, the drafts- 
man has to consult the standards engineer for information on 
sizes, material code number, correct drawing designation, and 
the like. This procedure makes it possible for the standards 
engineer to question each new material and to make recommen- 
dations for the use of standard materials. 


STANDARDS ENGINEER ADVISES ON USE OF NONSTANDARD MATERIAL 


In addition to the published work, there are many other ways 
in which the engineers, designers, draftsmen, and other com- 
pany personnel are made “‘standards conscious.’’ For one thing, 
they are encouraged to bring their material problems to the 
standards engineer. From the mass of information accumulated 
over a period of years, and from the experience and specialized 
training in materials and metallurgy, finishes and shop proc- 
esses, tool and die work, design, and the like, the standards 
engineer is in an excellent position to render immediate and 
effective service. If he does not know the answer to a problem, 
he makes it his business to find the answer. Thus he may make 
a search of the literature on the subject, consult outside firms, 
call in experts, and run experiments in the laboratory. The im- 
portant point is that he finds the right answer. Unless the men 
receive prompt and satisfactory solutions, they will not bother 
coming back again. In winning the confidence of the engineers, 
the standards engineer is able to ‘‘get in on the ground floor’’ 
and exert his influence in the research and development stage, 
making his task that much easier when the project gets to the 
production stage. 

The Standards Department maintains complete files of gov- 
ernment specifications; A.S.T.M., A.S.M.E., S.A.E., A.M.S., 
A.LS.1L., N.E.M.A., A.S.A., and other nationally issued stand- 
ards and specifications; commercial catalogs; and technical 
literature. It maintains sample cabinets containing displays on 
materials and finishes. Engineers and other personnel are urged 
to make use of these facilities. 

The standards engineer carries on various educational pro- 
grams on materials standardization. He gives informal lectures 
‘0 Many groups throughout the company, publishes articles in 
the department bulletin, and arranges for short talks by out- 
side specialists. 

Another important factor contributing to the success of the 
Program is the well-defined policy of the management on com- 
Pany standards. Clear directives from engineering executives 


alg publicized furnish indispensable support to standards 
¢forts. 
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ADVANTAGES OF STANDARDIZATION 


From what has been said thus far, it can be concluded that 
materials standardization has the following advantages: 


1 It sets up a uniform system for everybody to follow. 

2 It guides those concerned with specifying, requisition- 
ing, purchasing, stocking, and inspecting of materials. 

3 It permits the specification of materials on drawings in 
such a manner that changes in them will not require changes 
in drawings. 

4 It permits the exercise of proper control over the quality 
of materials. 

5 It establishes standards of quality and effectiveness of the 
finished product. 

6 It confines use of materials to as few as possible, based on 
functional requirements rather than individual preferences. 

7 It simplifies records kept throughout the company as 
there are fewer types, sizes, etc. to be recorded. 

8 It avoids lost motion and confusion in requisitioning and 
purchasing of materials. 

9 It permits the purchasing of fewer items and in greater 
quantities for best economy. 

10 It reduces the amount of capital tied up in inventory. 

11 It simplifies storage. 

12 It reduces manufacturing costs. 

13 It shortens fabrication time. 

14 It eliminates duplication of effort. 

15 It eliminates waste. if % 

16 It facilitates design and development work. 

17 It stimulates research and makes for the elimination of 
antiquated methods and materials. 

18 It reduces cost and time of instruction of new employees. 
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MECHANICS of INJURY 
Under FORCE CONDITIONS 


By HUGH De HAVEN 


During that year there were 2875 accidents requiring 
major overhaul of the aircraft. In addition, there were 
411 accidents in which the aircraft was damaged beyond re- 
pair. Of the 1000 persons injured in these accidents, 564 suf- 
fered serious or fatal injury. Looking at the past, this is not a 
bad record—but it gives rise to serious concern for the future. 

One hundred thousand civil aircraft is the conservative esti- 
mate of postwar expansion and 300,000 is the hope of manufac- 
turers who are optimistic about future developments. 

It is certainly doubtful that a tenfold expansion in civilian 
use of aircraft can be realized if this expansion of flying brings 
with it large numbers of accidents in which fatal or serious in- 
juries are sustained. 

If the present ratio of fatal injuries is maintained, it will 
mean that about as many people would be killed in 300,000 
private aircraft as were killed in 1941 in 6,000,000 automobiles. 

Whether large postwar expansions can be achieved will de- 
pend, above all things, on whether postwar aircraft are con- 
spicuously dangerous or conspicuously safe. Limited controls, 
reasonable speeds, and spin-proof planes are indications of the 
industry's thought on the safety side. These characteristics 
doubtless will reduce the percentage of fatal accidents which in 
the past have resulted from spins and pilot technique. A large 
increase in the percentage of moderate and severe accidents must 
be anticipated as a part of the future, for safe flying depends on 
experience, judgment, and constant practice. Lack of practice 
alone, in the past, has always led to greatly increased dangers 
for part-time and ‘‘week-end"’ pilots. 

Looking toward the future, and with the thought that 
greater safety could be provided by manufacturers if causes of 
injury were known, surveys were inaugurated in 1942 by the 
Civil Aeronautics Board with the object of finding injury facts 
and determining what number of crashes are survivable. Since 
that time, causes of injury have been studied and reported to the 
Safety Bureau of the C.A.B. wherever possible after careful 
investigation of each accident. 

From this work 30 light-aircraft accidents have recently 
been analyzed as a pilot study. Details of each accident and 
medical data on the resulting injuries were reported to a proj- 
ect for crash injury research recommended by the Committee 
on Aviation Medicine of the National Research Council and 
approved by the Committee on Medical Research of the Office 
of Scientific Research and Development. A summary of a 
report made after studying these accidents follows: 

‘Thirty survivable light-aircraft accidents were analyzed on 
the basis of resulting injuries. Tandem seat crashes in which 
forward and rearward seats were occupied were selected for 
study in order to compare thy injuries caused by two different struc- 
tural environments in the same accident. 

Trends of the study indicate that: 


I: 1941 there were about 20,000 airplanes in use by civilians. 


This review was made under a contract recommended by the Com- 
mittee on Medical Research, between the Office of Scientific Research 
and Development and Cornell University Medical College. 

Contributed by the Committee on Biomechanics of the Aviation Divi- 
sion and presented at the Annual Meeting, New York, N. Y., Nov. 
29-Dec. 3, 1943, of Tas American Society or MecHantcat ENGINEERS. 


DEPARTMENT OF PHYSIOLOGY, CORNELL UNIVERSITY MEDICAL COLLEGE, NEW YORK, N. Y. 
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(a) The force of many accidents now fatal is well within 
physiological limits of survival. 

(6) Needless injuries—both serious and fatal—are caused 
by the unfortunate placement and design of certain objects and 
structures. 

*‘Although light-plane accidents only were included in this 
study, the force-injury relationship of these crashes approxi- 
mates that of pursuit plane and bomber accidents in which the 
crash speed is stopped through longer distances.” 

It was noted in this study that a large percentage of 2-in. 
seat belts failed to hold the victims of these accidents and that 
the belt, its sewings, and fastenings were completely inadequate 
to meet severe crash strains. On the other hand, whereas many 
belts and fastenings were broken by the severe force of the ac- 
cidents the victims of these accidents showed unexpected and 
amazing strength in resisting the abrupt, snubbing action of 
the seat belt. Of all important injuries among 51 survivors of 
these accidents internal-abdominal unjury was found to be the 
least frequent. 

Where the belt fastenings were anchored to the seats, seat- 
fastenings, both of the fixed and sliding type, were torn away 
in many accidents and pilots and passengers were catapulted 
against various structures with disastrous results. Axiomati- 
cally, there was an outstanding amount of unnecessary injury 
resulting from solid structural objects placed in front of, and 
adjacent to, the occupants. Constantly where the belt and its 
anchorage held, placement of objects within forward range of 
the head caused a high percentage of serious and fatal head 
injuries and broken necks. Exposed steel braces, tube clusters, 
seat backs, the instrument panel and its supports were so ar- 
ranged in many types of aircraft as to scarcely allow a chance 
of survival even in moderately severe emergency or crash condi- 
tions. 

Added to other hazards, seats collapsed under heavy down- 
ward pressure causing unnecessarily severe injury in many 
crashes. No imagination is required on the seriousness of par- 
tial collapse of inadequate seat structure under downward pres- 
sure of a thousand or more pounds. 

This failure to provide a reasonable degree of protection for 
pilot and passenger under the force conditions of accidents is 
not limited to civiJian aircraft nor are the findings limited to 
civilian study groups. Army, Navy, and R.A.F. crash study 
sections are constantly watching the results of accidents in the 
Services and are noting failures to properly stress the fastenings 
of seats, belts, harness, armor plate, and other structure to meet 
survivable crash forces. 

Although it is obvious that more can be done to provide 
emergency or crash safety in civilian planes than in military air- 
craft, the trend of reports to date indicates that some manufac- 
turers of civil aircraft are putting too much attention on flight 
characteristics and efficiency, and letting definite setups for 
injury take a sure mechanical toll in accidents. 

If failure of structure causes loss of a wing under reasona- 
ble conditions of flight, something very definite is done t0 
strengthen the design and prevent future injury from this cause. 
But if seats tear loose in survivable accidents or if fatal head in- 
juries are caused repeatedly by the bad placement of forward 
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FIG. 1 THE TYPE Cor SHAPE ) OF OBJECTS CAUSES DIFFERING 
DEGREES OF INJURY IN SAME ACCIDENT 
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braces, the feeling has been that this was a normal and expected 
part of the hazards of flying. 

Two factors are contributing to this condition. One is that 
designers are accepting injury and fatality as a reasonable ex- 
pectation in all crashes and have had no working figures on the 
number of accidents which are truly survivable. The other 
factor apparently is that engineers are not using, advantage- 
ously, the increasing knowledge on the strength of the human 
body. They are not stressing seats, belts, harness, or fasten- 
ings to utilize the fact that the human body can stand tre- 
mendous force—for brief intervals if given reasonable protec- 
tion. 

It is almost impossible for the mind to accept the fact that 
under ideal conditions a human being can withstand gravity in- 
creases exceeding 100 g and can be stopped from a velocity of 50 
miles an hour within a distance of 6 inches—without injury. 
Yet well authenticated instances of such survivals have oc- 
curred. On the other hand, fatality can result in a 10 or 15- 
mile-an-hour accident where the momentum of the head and 
body is not checked during an abrupt deceleration of surround- 
ing structure. Under these conditions, even though low veloci- 
ties are involved, the impact forces can be exceedingly danger- 
ous, especially if localized by hard objects. It is significant 
to note, in this regard, that according to National Safety 
Council statistics, 40 per cent of automobile fatalities in urban 
districts involved a speed of 20 mph or less—and 70 per cent 
were attributed to accidents in which the speed did not exceed 
30 mph. 

In order to emphasize the mechanics of injury caused by 
localization of pressure during brief or ‘‘impact’’ decelerations 
in low-velocity accidents, the arrangement in Fig. 1 is shown. 

The object H represents a human head which has an approxi- 
Mate weight of ten pounds. It is supported over a group of 
objects having different contours marked A, B,C,andD. The 
distance between the head and the objects is 12 inches so that, 
if the head is allowed to fall, it will accelerate from the force of 
one gravity and reach a velocity of 8 fps when it strikes one 
of the objects below. From the point of view of simple physics 
the arrangement represents a 10-lb weight lifted one foot and 
having a potential energy of 10 ft-lb. When this weight falls 
from its height of one foot, it develops a kinetic energy of 
10 ft-lb or 120 in-Ib or 480 quarter-inch-pounds. 

If it strikes a solid flat surface such as A, the skin and tissues 
Over the skull compress and the skull deforms 5-6 mm so that 
the stopping distance of the head will be in the order of 1/, in. 
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During the time and distance of this retardation—or decelera- 
tion—the force on the skull would be in the order of 480 quar- 
ter-inch-pounds, which would be distributed over an area ap- 
proximating one square inch or 61/2 sq cm of area. Eight feet 
per second is above fast walking speed. Any of us who have 
walked slowly into a solid object in the dark know that painful 
bruises can be sustained from striking a solid object at full 
walking speed. : 

If the object struck is not flat but offers a conver spe [ 
as indicated by B and C, there is an important variation of 
the injury result due to increased localization of pressure. 
Instead of being distributed over an area of one square inch, the 
pressure may be localized to half this area—or about 3 sq cm. 
In this area the pressure will be twice 480 lb or 960 Ib. Ac- 
cording to experiments by Hyrtl, Messerer, and others who 
have studied the strength and elasticity of skulls, this pres- 
sure can be tolerated by the stronger bones of the average skull. 
All of us who have barged into projecting objects, even at lesser 
velocities, know however, that very painful damage of tissues 
is the sure result of such a localization of force and pressure. 

The object indicated at D represents a steel projection solidly 
held. When the head falls on this object it meets a hard sharp 
object having an area of one square centimeter. The minimum 
average pressure would be highly localized during the quarter 
inch of stopping distance under these conditions and would be 3 
times 960 lb or close to 2800 Ib, or 1271 kg per sq cm. This is 
considered to be more than sufficient to cause a puncture fracture 
of the average skull. : 

The head is not a sledge hammer in the sense of true solidity. 
Yet, granting variations in the type of blow it can deliver due 
to complications of its structure, the fact remains that its mass 
and energy are such as to make possible formidable blows under 
relatively simply conditions. A fall of a few feet which termi- 
nates with the head striking a rock or a curbstone often is suffi- 
cient to cause fatal results. 



























































FIG. 2 DENTED DIAGONAL BRACE WHICH CAUSED FATAL HEAD 
INJURY IN AIRCRAFT ACCIDENT OF MODERATE FORCE 
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Where tube clusters, exposed 
braces, projecting switch han- 
dles, and hard control knobs 
are within range of the head in 
aircraft accidents, serious re- 
sults can scarcely be avoided. 

As would be expected from 
a mechanical point of view, 
it is not unusual to find fatal 
head injuries in aircraft ac- 
cidents without any other 
mark of material injury on the 
bod y 
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Until very recently, causes FIG. 4 SHEET-METAL VENTILATOR CRUSHED AS RESULT OF NONFATAL SUICIDE JUMP OF 145 FEET 


of injury in accidents were not 
studied or recorded, but there can be no doubt that results 
similar to those in Fig. 2 have been duplicated many times 

It will be noted that one diagonal brace in this illustration 
shows a compression result; the other indicates that it has 
been hit and dented by a heavy object. The passenger in the 
rear seat in this crash walked away from the accident but the 
pilot in this front seat sustained a depressed frontal fracture of 
the skull. He was instantly killed. The passenger in the rear 
seat was exposed to the same crash force but because of a safer 
environment he missed striking a lethal object with his head. 
Had he struck a solid object, such as the back of the front seat, 
the same mechanical results as those in the front seat would 
have been registered and the crash would have terminated in a 
double fatality. 

There is no intention of indicting this one type of plane for 
many makes of planes have braces in this or other dangerous 
positions. In accident results of this kind it seems reasonable 
however to ask the question ‘‘was this fatality caused by pilot 
error—or by an error in design?"’ 

In an accident where the head or any other part of the body 





INSTRUMENT PANEL DAMAGED BY PILOT'S HEAD. DISTRIBU- 
TION OF PRESSURE PREVENTED SKULL FRACTURE 


FIG. 3 





is thrown forward against exposed tubing or sharp projections 
which localize the pressure injury is sure. On the other hand, 
when pressure is distributed by surfaces that can yield under 
heavy force extraordinary safety is often the result. 

In Fig. 3 we see an example of such pressure distribution 
This was a severe accident. The pilot’s head struck and 
dented the instrument panel as shown. Yield of structure and 
distribution of pressure prevented a skull fracture. His only 
important injury was a three-inch laceration on the forehead 
Witnesses state that he was not knocked out by this blow and 
got out of the plane without assistance. 

In the accidents illustrated by Figs. 2 and 3, and in many 
others, the marked difference between the injury potentials ot 
various structures is demonstrated. Obviously a transverse 
tubular brace concealed under the dented instrument panel in 
Fig. 3 would have given a high probability of fatal injury in a 
blow of this magnitude. In an accident having a strong down 
ward component of force serious results would have been certait 
if the heavy throttle knob had been struck. 

Crash padding of instrument panels, seat backs, and solid 
structure is of some value in modifying impact injuries but it 1s 
at best a makeshift protection against built-in hazards. Under 
severe conditions little is gained by shielding solid objects with 
sponge rubber a few inches deep. The obstruction remains 
and although the head may be spared some degre of injur) 
the momentum and pivoting action of the torso on the seat belt 
after the head has been stopped, sets up the danger of spina 
injury. Fracture of the cervical or lumbar spine—or both 
from this cause is not an unusual result even in moderate ac- 
cidents. A number of proposals have been made for modifying 
dangers inherent to the present placement and construction ot 
the instrument panel, and it is believed that practical answers 
will be found. 

The vulnerability of the body to high localization of force 
and stress is in striking contrast to the degree of protection at 
forded by distribution of pressure. Escape without serious in 
juries in accidents of apparently formidable force are often at 
tributed to miraculous instead of mechanical causes 

An amazing instance of survival through pressure distribution 
is indicated in Fig. 4. This metal structure was crushed as 
shown when struck by a person after a suicide jump of 145 ft 
The survivor of the fall sustained fractures of each arm where ex- 
posed to stress through extending beyond the main supporting 
zone. One foot struck the tiling with considerable impact, 
but beyond these fractures of the extremities, no other material 
injuries were found. The individual involved sat up im- 
mediately and asked to be taken back to the room on the 17th 
floor from which the attempted suicide jump was made. In 
cases of this kind interest lies in the reason why no internal 
injuries resulted and why no apparent loss of consciousness 0¢- 
curred under force conditions approximating 100 gravities. — 

Fifteen falls from heights of 50 to 150 ft onto solid ground 
and various mechanical structures have been studied. The 
force in some of these accidents approximated 200 gravities 
without serious results. Explanation of these seeming 1m- 
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FIG. } HAZARDS OF SUDDEN VELOCITY CHANGE ARE NULLIFIED BY 
DISTRIBUTION AND COMPENSATION OF FLUID PRESSURES WHEN 
TANK IS STOPPED ABRUPTLY AFTER DROP OF 100 FEET 


possibilities leads again to straight mechanics which, by defi- 
nition, is that part of the physical sciences that treats of the 
action of forces on material bodies 

In order to emphasize the principles of pressure compensation 
and pressure distribution to which these survivals are at- 
tributed, we can consider the arrangement indicated in Fig. 5. 

A"’ represents a heavy steel tank filled with water in which a 
man is floating submerged but near the surface. If we cap this 
tank effectively and pump helium and oxygen in to create a 
pressure of 100 psi, the man would find himself substantially 
surrounded by the conditions of a deep-sea diver at a depth of 
about 200 ft. If this pressure were applied and reduced gradu- 
ally no bodily harm would be expected, for the pressure between 
the man and the water would 
have been compensated during 
the pressure period. 

Bearing in mind the princi- 
ples of the hydraulic ram, there 
is another way fluid pressure 
in the tank can be increased 
and compensated, namely, by 
setting the fluid mass in mo- 
tion and then stopping it ab 
tuptly. If, therefore, we drop 
this tank a few feet and stop 
it in a few inches in the sand 
indicated below, the gravity 
increase caused by the stop- 
Ping action will cause an in- 
creased fluid pressure on the 
bottom and sides of the tank 
and on the submerged parts 
of the man’s body. But as 
the submerged man is himself 
a semifluid semielastic mass, 
having a specific gravity very 
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his body will be proportionately about the same as that of 
the water and relative pressures between the man and the water, 
from an injury point of view, will be canceled out by pressure 
balance or compensation. 

If the tank were hoisted 100 ft and dropped, the pressure effect 
between the water and the man would be increased a little more 
than 100 times during one foot of uniform deceleration. This 
increase of gage pressure would amount to about 44 psi at the 
bottom of the tank. Six inches from the surface of the water 
the increase of pressure would amount to only about 22 psi 
and lesser increases of pressure would be registered, of course, 
closer to the surface. There would be substantially no move- 
ment of the man in the fluid medium and none of the injuries 
expected of a 100-ft fall—or of a gravity increase to 100 g— 
would occur. There would be no lacerations, contusions, or 
fractures, because there would be no stress—no bending, twist- 
ing, shearing, or tension. Pressure effects would be almost 
perfectly balanced. The mechanical hazards of injury would 
virtually cease to exist. 

Fortunately, conditions do not have to be ideal to bring this 
important protective agency into action. Any broad struc- 
tural surface which will yield slightly can distribute pressure 
and give amazing results. Stunt drivers who smash cars into 
stone walls to thrill crowds use this effect of pressure distribu- 
tion. They jumpto therear just before the crash and brace them- 
selves against the back of the front seat. Crew members of 
bombers facing the necessity of 4 crash-landing or a landing in 
water now brace themselves against flat surfaces and shoulder 
harness provided for pilots relates the body to aircraft structure 
to utilize the effects of deceleration and pressure distribution. 

The strength of the body even where only limited portions are 
supported during a high rate of acceleration is illustrated by 
the results in Fig. 6. In this accident a man who had jumped 
from a preceding plane during parachute practice, was struck 
in mid-air by the wing tip of a C47 transport plane. The im- 
pact speed was estimated at 70-80 mph, and the force of the 
blow dented the wing-tip structure as shown, tearing it from 
its fastenings as can be noted by the condition of the rivet 
holes at the inboard end of the section. The main force of this 
blow was taken on the right shoulder and chest and fractures 
were sustained in these areas probably before any material dis- 
tribution of pressure took place. The man survived the force of 
this extreme accident with limited disabilities. He is back at 


work in the Service. The aircraft, incidentally, was landed 
with only slight damage to the landing gear. 





Official Photograph U. 8S. Army Air Forces 


close to that of the water, the FIG. 6 WING TIP OF C47 TRANSPORT CRUSHED AND TORN FREE IN NONFATAL MID-AIR COLLISION 


eflects of gravity increase on 


WITH MAN DURING PARACHUTE PRACTICE 
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FIG. 7 COMBINATION OF HEAD INJURIES AND SPINAL INJURIES 
CAUSED BY ACTION OF SEAT BELT AND PLACEMENT OF INSTRUMENT 
PANEL 


The principal physiological interest of this accident hinges 
on the fact that no intra-abdominal injuries were sustained as a 
result of the force, and that the skeletal articulations of the 
neck and lower extremities withstood the severe strains im- 
posed by lack of support for the head and legs. Force distribu- 
tions, somewhat similar to those occurring in this accident, 
are set up in serious crashes by the action of shoulder harness 
and safety belt. Often, in accidents giving every expectation 
of fatality, survival without serious injury results from the ef- 
fectiveness of these safety measures. 

Between the extremes of full localization of pressure with 
sure injury, and reasonable distribution with high degrees of 
protection is a vast middle ground of hazard due to various 
stresses imposed on the body in the high decelerations often 
imposed by aircraft accidents. 

It is in this middle ground that practical measures can be 
taken to give increased protection and to enhance safety. And 
it is from the middle ground of moderately severe crashes that 
the mechanical causes of injury and survival can be observed. 

Unfortunately, in the present arrangement of cockpits and 
cabins the true possibilities of survival are seldom seen. Ex- 
cept where shoulder harness is worn, the velocity and momen- 
tum of the head remains unchecked until it crashes into for- 
ward structure. Asa result, serious or fatal lesions of the head 
are registered with mechanical certainty; there is small room 
for wonder that head injuries in survivable accidents exceed 
all others in frequency and importance. 

These serious hazards for the head are often 
reflected in complementary injuries of the spine 
such as those indicated in Fig. 7 and the com- 
bination of a crushed head and broken neck 
commonly leads to judgment that the accident 
itself—instead of an unfortunate cockpit ar- 
rangement— justified the severe results. 

Actually, the injuries shown in Fig. 7 
would not have occurred if shoulder harness 
had been worn. But whether harness can 
be brought into popular use among civilians 
is problematical. It is generally assumed that 
it will be difficult to sell the public on the 
safety of flying and, at the same time, convince 
them that the hazards are such as to justify 
the use of cumbersome restraining gear. 

A more practical answer to the severe in- 
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caused these results were not severe. The double fractures ot 
the spine shown at the left resulted fatally, but the occupant of 
the rear seat had very minor injuries. His head was whipped 
forward but it struck the steel framework of the front seat a glanc- 
ing instead of a solid blow. No internal, spinal, or other in- 
juries were caused by heavy forward flexion of his body over 
the safety belt. Absence of injury for one occupant and fatal 
injuries for the other in moderate crashes such as these are the 
direct results of different mechanical hazards built into the 
cockpit or cabin environment. 

An extreme example of the differing hazards of seat position 
and general environment is illustrated by the results shown in 
Fig. 8. The aircraft in this accident stalled at an altitude of 
about 100 ft and struck the ground almost vertically. Injuries 
to the occupant of the front seat were multiple, fatal, and ex- 
treme. The occupant of the rear seat survived with very 
moderate injuries. Here again the full force of the accident 
was taken on the seat belt; the head missed lethal structure; 
there was no evidence of internal lesion; no fractures of the 
extremities, or other injuries of importance occurred. 

Absolute sureness of safety under such extreme conditions can 
scarcely be visualized, but constant repetition of the conditions 
outlined show that amazing degrees of safety can result when 
reasonable conditions for safety are provided. On the other 
hand, there is a constancy of injury when structure is so placed 
as to give sure mechanical results. 

A large expansion in use of aircraft by civilians will require 
more than mere concessions toward safety. It will require de- 
liberate planning of safety with acknowledgment that this 
one factor—more than speed, efficiency, or cost—will govern 
the extent of future developments. Heavy and unnecessary 
penalties will be paid by the public—and the aircraft industry— 
until safety is considered foremost among design factors in 
aircraft for broad public use. 

Fortunately, human structure shows an amazingly high toler- 
ance of force where pressure distributions are reasonable. Its 
ability to withstand extreme forward flexion, and the severe 
snubbing action of the seat belt, alone opens new horizons of 
safety thought. 

Repeated evidence on causes of injury and survival in air- 
craft accidents indicates that a large increase of safety can result 
from simple and practical measures. In spin-proof planes of 
the future, with stronger seats and safety belts, better place- 
ment of instrument panel and improved cabin arrangements, de- 
grees of safety beyond reacha few years ago can be achieved by en- 
gineers who recognize and exploit essentia] biomechanical facts, 
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THE MANPOWER PROBLEM 


By CHARLES A. MYERS 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


T a time when many people thought the crisis in man- 
power had passed, President Roosevelt proposed on 
Jan. 11, 1944, a National Service Law as one part of a 
five-point program to speed the winning of the war. In the 
weeks following the President’s proposal, no serious considera- 
tion was given to it by Congress, possibly for political reasons. 
Is National Service really necessary to meet the manpower prob- 
lem at this particular time? What steps have been taken, and 
what more can be done, short of such a drastic proposal? 

A host of articles have appeared in various trade journals 
about the manpower question, but only one significant book 
has been published. ‘‘Manpower for Victory: Total Mobili- 
zation for Total War,’’? by John J. Corson, is written for the 
“average citizen’’ and it attempts to outline the manpower 
problem in terms of where the manpower is required, where it 
has come from, where additional manpower has to be found, 
and what steps are mecessary to get manpower where it is 
needed. A final chapter describes in broad outline some of the 
problems that will arise when demobilization day comes. Mr. 
Corson speaks from intimate acquaintance with these problems 
at the federal-government level, since he was formerly director 
of the United States Employment Service, the keystone of the 
War Manpower Commission organization. The book is not 
an official document, but in a foreword, Paul V. McNutt, chair- 
man of the War Manpower Commission, compliments the *‘fun- 
damental soundness and professional integrity of the book.”’ 


MANPOWER RESERVES IN 1943 


When the book was written, a serious manpower crisis was 
anticipated by January, 1944, when approximately 1.7 million 
more workers and servicemen would be needed in the labor 
force and armed forces than in January, 1943. This figure 
underestimates the problem, for nearly another million had to 
be transferred from ‘‘less essential’’ industries to war produc- 
tion. Considerable transfers had taken place before 1943, 
as workers were attracted from peacetime pursuits to higher- 
paid war work. The pool of unemployed was also exhausted. 
There then remained two reserves which had been inadequately 
tapped: (1) Those not working, principally women and 
younger people, who could be brought into the labor force; and 
(2) Negroes, aliens, and other minority groups whom many 
employers were reluctant to hire. Besides those to be attracted 
from less essential industries, there was a third ‘‘reserve’’ of 
employed workers who could be utilized more effectively. 

How successfully did the War Manpower Commission meet 
the problem of growing labor shortages? It came into the pic- 
ture late—five months after Pearl Harbor—and up to December, 
1942, it did very little but issue “‘directives’’ to other govern- 
ment agencies. Its status and powers were not clarified until 
the executive order of Dec. 5, 1942, transferred the Selective 
Service System to the W.M.C. and gave the latter increased au- 
thority. The following months more vigorous steps were taken. 

First, increasing pressure was brought on the procurement 
agencies of the Army and Navy, and on the War Production 
Board, to place new contracts in areas of labor surplus, rather 
than accentuating labor shortages by continuing to place 
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additional contracts in such cities as Los Angeles, Seattle, 
Detroit, Buffalo, and Hartford. Between April and September, 
1943, the labor surplus (Group IV) areas received 12 per cent 
of all war contracts as compared to only 9 per cent from Sep- 
tember, 1939, to March, 1943. This shift has been estimated at 
more than half a billion dollars worth of war contracts. While 
it helped to prevent labor-shortage areas from becoming worse, 
the action came too late to be of major significance. A cardi- 
nal error in our war-production program before and after Pearl 
Harbor was the failure on the part of the procurement agencies 
to consider labor supply in the placement of contracts. 

The uneven pattern of labor shortages in the country forced 
the W.M.C. to develop the second of its major programs during 
1943—local stabilization plans and controlled hiring. Begun 
in Baltimore late in 1942, these plans at first were rather 
mild attempts to limit labor turnover and pirating by volun- 
tary agreement of all employers in an area. In some areas, 
such as Louisville, Ky., they included controls over the hiring 
and transfer of workers in certain ‘‘critical occupations."’ 

Adoption of these stabilization programs was stimulated by 
the executive order of April 8, 1943, and by the W.M.C.'s order 
of April 17, which prohibited the transfer of workers in essen- 
tial activities to new jobs solely for reasons of higher pay. 
“Certificates of availability’’ were to be given to workers in 
essential activities under certain conditions, such as layoff, dis- 
charge, ‘‘undue personal hardship,”’ failure of the employer to 
use their highest skill, or to employ them full time. Workers 
still left war jobs for other war jobs in 1943, but the number 
did not continue to rise. In fact, labor turnover in all manufac- 
turing in November, 1943 (the last figure available), was lower 
than in November, 1942. 


REPLACEMENT SCHEDULES 


Third, haphazard military withdrawals were largely stopped 
by the development of the ‘‘manning table’’ and ‘replacement 
schedule’’ program. The latter was more useful to most firms, 
because it enabled them to get Selective Service approval of a 
definite schedule for the drafting of their eligible male em- 
ployees. Voluntary enlistments and drafting of key workers 
without advance warning had earlier created serious personnel 
problems for many firms. 

Other steps taken by the War Manpower Commission during 
1943 were less important. The 48-hour work week was ordered 
in all acute labor shortage (Group I) areas, and was also ex- 
tended to a number of labor ‘“‘stringency’’ (Group ID) areas. 
The object was to release workers for other industries, or at 
least to reduce the number of new hires as replacements were 
necessary. Actually, the results were not spectacular, as many 
firms were already on a 46 or 48-hour week. Another de- 
velopment was the list of ‘‘nondeferable’’ activities and occu- 
pations, which was intended to force workers in those activi- 
ties and occupations to transfer to war jobs under threat of 
being drafted. This got mixed up with the father-draft ques- 
tion and amounted to very little. 

Reviewing the developments into 1943, Mr. Corson con- 
cludes: ‘‘Our experience with voluntary methods, and all the 
experience of other nations, leads to the conclusion that the 
necessary labor will not turn up without the use of various 
pressures and compulsions.’’ He suggests that the federal 
government by legislation must have the power to: 

‘1 Register and then assign all adult men and women to 
war jobs where they are needed; 
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2 Transfer workers from one job to another or from one 
city to another as the war effort requires."’ 
This is, of course, the much-debated National Service pro- 
posal. It got nowhere in 1943, although further steps in the di- 
rection of greater controls were taken toward the end of the year. 


THE WEST COAST PLAN 


In the critical labor-shortage areas on the West Coast, a plan 
was developed to provide (1) production urgency committees 
which listed all firms in the area according to the ‘‘urgency”’ of 
their product in the war program, and (2) manpower priorities 
committees, which assigned priority ratings to firms according 
to (4) their production urgency, (4) the extent to which delays 
are attributable to manpower factors, (¢) and the extent to 
which manpower needs could be met by better utilization of 
manpower. ‘‘Employment ceilings’’ were also established, 
to prevent excessive labor hiring and hoarding in some indus- 
tries. Finally, all hiring of workers in critical occupations 
was channeled through the U. S. Employment Service, which 
made referrals according to ‘‘manpower priorities.”’ 

This program, described and proposed in the Baruch Report 
of Aug. 19, 1943, became the pattern for similar programs in 
such cities as Akron, Detroit, and Hartford. By February, 
1944, field officials of the War Manpower Commission had been 
instructed to use any or all of these devices in rationing and al- 
locating labor in particular areas. Meanwhile local stabili- 
zation plans continued—some of them notable for outstanding 
community efforts to lick the manpower problem, as in Dayton. 

War production is now beginning to level off, and there is a 
growing impression that the worst manpower problems are 
over. It is true that total munitions employment will proba- 
bly not expand much between January and July, 1944, but in 
particular industries, such as landing craft, aircraft, ship repair, 
radio, and heavy trucks, more workers are needed. Cutbacks 
are occurring in ammunitions and smal] arms, but not enough 
to offset the afore-mentioned needs. In certain other vital 
industries, such as railroad transportation, ball bearings, 
foundries, coal, and meat packing, the labor shortage is still 
serious. On top of all this, the armed forces require a net in- 
crease of 800,000 in their strength by July 1, and will have to 
induct 1,400,000 to compensate for those discharged or lost. 

So the manpower crisis has not passed, principally because 
the armed forces will make further inroads on the civilian labor 
force. Is National Service then necessary as a means of tmeet- 
ing manpower needs before summer? On the realistic assump- 
tion that registration and assignment of millions of workers is a 
task requiring better organization of the labor market than we 
have now, the answer is, No. The job probably could not be 
completed before the critical needs had passed. National Ser- 
vice possibly may be justified on other grounds, such as ‘‘equal, 
sacrifice’ (though there are arguments on the other side) 
but not as a measure that would solve our labor shortages 
within the next six months. 

The best answer to these shortages lies in an intensification 
of the community programs already developed in such areas 
as the West Coast, Buffalo, and Dayton, Ohio. The problem 
is one of local responsibility; Washington cannot solve it by 
edicts and executive orders. Even more, the problem must be 
attacked with increased vigor and intelligence at the individual 
plant level. Better utilization of employed manpower is 
necessary, and every company must reassess its personnel poli- 
cies in the light of 1944 realities. 

An outstanding personnel man, Lawrence A. Appley,* now 
executive director and deputy chairman of the War Manpower 
Commission, made the following suggestions to a meeting of 
the American Management Association in Chicago, February 9: 

Have a specific and carefully worked out program for your plant or 
company. ... Such a program is nothing more nor less than a com- 

3 An article by Mr. Appley, “Manpower Utilization in the United 


States,"’ appeared in the December, 1943, issue of Mecuanicat Enot- 
NEERING, pp. 855-861 
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prehensive wartime personnel program and it should provide for careful 
handling of all activities from recruitment, through orientation, train- 
ing, wage administration, labor relations, housing, and transportation 
facilities, community facilities, etc Do not forget that during 
wartime there are many government agencies and services available to 
help you.... 

Remember that your personnel program and manpower activities are 
no longer a matter of your own business. You operate in a glass house 
because the community is vitally interested in and very critical of the 
influences that your manpower practices have upon other activities in 
the community. 


Does an Engineer Need His Profession? 
(Continued from page 253) 


of planning, construction, production, operation, or selling 
may offer little natural outlet for social idealism or influence 
The less he finds this outlet in the first mile of individual ef- 
fort, the more he needs it in the second mile of his professiona! 
associations. 

Let us risk a look into the next 50 years, which our present 
student engineers are to share in shaping. The climax of man’s 
effort to subdue nature, to shift labor from muscles to machines 
to make material abundance available to all, and to extend a 
high civilization into the backward areas of the world may 
well fall within their lifetime. After that, perhaps human 
interest may shift from work to leisure, from production to 
enjoyment, from economic progress to culture and from indus- 
try to art. Who knows? In the meantime, however, it seems 
inevitable that industry will be extended on world-wide lines, 
production will grow more scientific, research will expand, 
and engineers will multiply accordingly. 

Engineers will find their way into every field where science 
needs to be practically applied, cost counted, returns predicted, 
and work organized systematically. They will be called 
upon to share the control of disease with physicians, the con- 
trol of finance with bankers, the bearing of risks with under- 
writers, the organizing of distribution with merchants and 
purchasing agents, the supplying of food with packers and 
purveyors, the raising of food with farmers, and the operation 
of the home with housewives. In few of these new fields, it 
any, will engineers be self-sufficient; to be useful they must be 
teamworkers; and they must be prepared to deal with ‘‘men 
and their ways,’’ no less than ‘‘things and their forces."’ 

The engineering profession, it seems equally evident, will 
bear much heavier responsibilities in civic and economic affairs 
It cannot afford to become either a narrow caste of highly 
skilled technicians or a free-for-all alumni association of 
engineering graduates. It will probably never be able to de- 
fine its boundaries precisely, nor become exclusively a legal 
caste, nor fix a uniform code of educational qualifications 
Its leaders will receive higher rewards and wider acclaim. The 
rank and file will probably multiply more rapidly than the 
elite, and rise in the economic scale to only a moderate degree 

The engineer's job will be so varied, and will change so fast, 
and his tools will so increase in variety and refinement with the 
advance of science, that no engineer can hope to get a once 
and-for-all education in advance. 

We should cease to think of education as a juvenile episode 
We should expect to re-educate engineers either continuously 
or at intervals throughout their active careers. Once the 
needed means of after-college education are provided in ample 
degree the engineering colleges could broaden the scientific 
and humanistic bases of their curricula, cut down on early 
specialization, relieve overcrowded schedules, inspire inde- 
pendent work, and show the world the best balanced and 
best integrated of all modern disciplines. 

Millions of individual unrelated efforts will not add up to 
the future that invites our profession. This is no time for 
engineers to wrap themselves in the mantle of isolation; let us 
get together and be about our common business. 
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COMMENTS ON PAPERS 


Including Letters From Readers on Miscellaneous Subjects 


Conservation 


ComMENT By K. H. J. Crarxe? 


This paper? is of great interest, since 
nonferrous metal-conservation measures 
in Canada, because of general similarities, 
have been introduced along similar and 
parallel lines to those adopted in the 
United States. Where control and con- 
servation measures differ, they do so be- 
cause of fundamental supply differences. 
As a particular example, the early estab- 
lishment of standardized cast-bronze 
specifications in Canada was based upon 
a more rapidly diminishing supply of tin- 
bearing grades of brass and bronze scrap 
than was being experienced in the United 
States. 

The conservation of tin became par- 
ticularly important following December 
7, 1941, when the Japanese struck at 
Pearl Harbor, and the biggest part of the 
United Nations supply was abruptly cut 
off. 

Substitutions and specification revi- 
sions as related to tin, had their most im- 
portant impacts on solder, babbitt, tin 
plate, cast and wrought bronzes, and col- 
lapsible tubes. Directly or indirectly the 
specification changes influenced almost 
all civilian and military applications. In 
Canada the diversity and breadth of the 
revision of tin-bearing specifications 
alone presented a very large task indeed. 

Considerable quantities of tin are regu- 
larly consumed in solder. Prior to and 
during the early part of the war, the gen- 
eral run of specifications was from 40 to 
50 percent tin; remainder lead. Anorder 
limiting tin in solder to a maximum of 
38 per cent, except by special permission, 
was instituted immediately following 
Pearl Harbor. Since that time improved 
techniques have progressively lowered 
the tin content until, for most general 
applications, the specifications vary be- 
tween 15 and 30 per cent tin content with 
or without the addition of elements 
other than lead to decrease melting tem- 
peratures or for other reasons. 

In addition very considerable advances 
have been made in the use of silver-lead 
solders of the 2'/2 per cent silver, 97'/2 
per cent lead variety. Some of these 


‘ Office of Metals Controller, Department 
ot Munitions and Supply, Ortawa, Canada. 

*"'The Continuing Need for the Conserva- 
tion of Resources,"’ by Howard Coonley, 
MecHanicat ENGINEERING, November, 1943, 
Pp. 785-788. 


of Resources 


solders contain smal] amounts of tin and 
copper. This type of solder has been ex- 
tremely successful particularly in ma- 
chine-soldering operations and especially 
in the canmaking industry, where it is 
used almost exclusively at the present 
time for the soldering of side seams. 

It has been necessary to develop suita- 
ble fluxes concurrently with substitute 
solders. The success attained by flux 
manufacturers has contributed greatly to 
the development of the tin-free and low- 
tin solders. There are, of course, still a 
few special cases, in relatively small quan- 
tities, such as the soldering of radio, 
radar, and fire-control apparatus for the 
armed services for which higher-tin-con- 
tent solders are released. 

There has also been a very considerable 
increase in the use of alternative types of 
joining, such as silver brazing, welding, 
and mechanical joints. 

In regard to babbitt: Prior to Pearl 
Harbor a large percentage of babbitt 
manufactured and consumed in Canada 
contained from 85 to 92 per cent tin; re- 
mainder antimony and copper. Most bab- 
bitts produced now contain a maximum 
of 15 per cent tin. In addition there is a 
very considerable production of arsenical 
lead-base babbitts which contain not 
more than 1 per cent tin. Except for 
naval marine bearings and for one or two 
exceptionally hard services, such as large 
primary crushers in the mining industry, 
specifications are held to the 15 per cent 
tin maximum. 

A considerable amount of study and 
work has been done in prolonging the life 
of babbitt by improving babbitt tech- 
niques, particularly in the preparation of 
the bearings, such as cleaning, fluxing, 
and the pouring and chilling processes. 

It has also been proved by scientific 
tests that for bonded babbitts thinner de- 
posits will give improved life. 

There has been excellent co-operation 
on the part of industry in the careful rec- 
lamation of high-tin babbitts as they are 
removed from use so that they can be 
saved and re-used for more essential 
applications. 

In regard to cast bronzes, specifications 
such as 88 copper, 10 tin, 2 zinc; 88 cop- 
per, 5tin, 5 nickel, 2 zinc; and 90 copper, 
10 tin were predominantly specified for 
the armed services during the pre-Pearl 
Harbor period. These specifications were 


271 


thoroughly reviewed and, in order not 
only to conserve virgin tin but also more 
advantageously to use the tin content of 
scrap red brasses available in Canada at 
the time, it was decided to standardize on 
a series of tin-bearing ingots to which 
specifications could be uniformly revised. 
Identification colors and symbols desig- 
nate these standard ingots which are now 
widely and favorably known in Canada. 

““A’’ ingot, which is used for castings 
for steam fittings to be used in installa- 
tions having over 150 psi pressure and a 
maximum temperature of 500 F, was es- 
tablished at 5 to 6 per cent tin, 1.25 to 
1.75 per cent lead, 4 to 5 per cent zinc, 
0.75 and 1.25 per cent nickel; remainder 
copper. 

‘‘B’’ ingot, which is used for castings 
for steam fittings to be used in installa- 
tions having a pressure range from 75 to 
150 psi and a temperature not exceeding 
370 F, was established at the standard 
85 per cent copper, 5 per cent zinc, 5 per 
cent lead, 5 per cent tin range. 

“C’’ ingot, which is used for castings 
for steam fittings to be used in installa- 
tions having 75 psi or less, or for castings, 
for industrial or domestic steam heating 
has a range from 2.5 to 3.5 per cent tin, 
6.5 to 7.5 per cent lead, 8 to 10 per cent 

"zinc, balance copper. 

‘“‘D” ingot, which is used for castings 
for general use as bearings and bushings, 
contains 4.5 to 5.5 per cent tin, 8 to 10 per 
cent lead, 3.5 to 4.5 per cent zinc, 0.75 and 
1.25 per cent nickel; remainder copper. 

““E”’ ingot, which is used for castings 
for all plumbing supplies, hot-water 
heating, air and gas fittings, contains 
0.75 to 1.25 per cent tin, 7 to 9 per cent 
lead, 12 to 15 per cent zinc; remainder 
copper. 

‘‘F’’ ingot, which is used for castings 
for general hardware and general struc- 
tural purposes, and which was designed 
to consume considerable quantities of 
available yellow-brass scrap, contains 
not more than 1.50 per cent tin, 2.5 to 
3.5 per cent lead, 28 to 32 per cent zinc, 
balance copper. 

A, B, C, D, E, F ingots are identified, 
respectively, by the colors, red, yellow, 
green, blue, black, and white and must be 
so marked by ingot makers. 

In addition to these standard tin- 
bearing alloys, many of the specifications 
were converted to tin-free manganese 
bronze, any of the several silicon bronzes 
available, or to aluminum bronze, where 
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their specific physical properties satis- 
factorily met the conditions that were 
imposed. 

Many advantages in addition to tin 
conservation were effected by standard 
alloys, particularly in the field of simpli- 
fication of ingot and castings manufacture. 

The most important wrought bronze, 
containing tin, for which substitutions 
were generally found, was the 1 per cent 
tin naval brass. Manganese bronze, sili- 
con bronze, 85/15, and aluminum bronze 
were all substituted where their particu- 
lar properties best met the conditions to 
be encountered. 

One of the most important fields of 
study, and one which probably hit home 
to the individual more than any other, 
was that of tin plate. Before Pearl Har- 
bor the standard material for the manu- 
facture of tin-plate containers was a tin- 
coated steel sheet containing a minimum 
of 1.5 lb of tin per base box of approxi- 
mately 100 Ib. This was reduced to 
a maximum of 1.25 lb, except for a 
restricted list of highly acidic food 
packs. 

The development of electrolytic tin 
plate, in which this coating is reduced to 
0.5 lb, has also been an interesting de- 
velopment of the last 2 years, and por- 
tends to be an important tin saver, al- 
though the supply from the United 
States has not been sufficient to allow of 


a very large export to Canada as yet. 
Electrolytic tin plate is not at the present 
time manufactured in Canada. 

Many civilian items, such as baking 
powder, coffee, tea and shoe polish, were 
switched out of metal entirely to con-, 


tainers of paper board or glass. Many 
foodstuffs which could be packed dry or 
in other containers were eliminated from 
metal. 

Another interesting item was collap- 
sible tubes which before Pearl Harbor 
were almost all made of pure tin. Faced 
with virtually an immediate cutoff from 
tin, the collapsible-tube manufacturers 
showed considerable ingenuity in de- 
veloping silver-lead compositions con- 
taining less than 1'/2 per cent tin. These 
compositions have been very successful 
and the demand still taxes the capacities 
of the collapsible-tube plants. Pure tin 
tubes have disappeared except for use for 
an occasional medicinal product. 

Many other conservation fields have 
been studied and measures implemented 
during the last 2 years. An outstanding 
example is the field of electroplated steel 
substitutions for solid nonferrous ma- 
terials, and the use of various electro- 
deposits for other specified electrodeposits 
which have been in a more critical sup- 
ply. Generally speaking, the supply 
situation has been such that they have 
been selectively substituted for each 
other in accordance with a list headed by 
tin and followed progressively by cad- 


mium, nickel, copper, zinc, and chro- 
mium. 

Other useful conservation techniques, 
such as brazing, silver-soldering, bronze- 
welding, and salvage-welding of all 
types, have been encouraged and have 
been specifically recommended from time 
to time. 

Technical advisory committees, deal- 
ing with babbitt, solder; electroplating 
and metal finishing; welding, brazing, 
and hard-surfacing; and nonferrous cast- 
ings and wrought materials, the member- 
ship of which consists of representatives 
of the armed forces, inspection agencies, 
industry, and the Office of the Metals 
Controller, have been very helpful in the 
implementation of conservation matters 
dealing with those subjects during the 
very trying period when shortages were 
most severe. 


ComMMENT BY Witi1aAM A. Duncan* 


In October, 1942, Mr. Harry Car- 
michael, Co-Ordinator of Production, 
Department of Munitions and Supply, 
Ottawa, announced his conservation pro- 
gram. It immediately interested us, for 
two reasons: (1) Because the welding 
industry is tied in so closely with con- 
servation in industry that we felt that 
we could make a substantial contribu- 
tion in this direction to Canada’s war 
production; (2) Mr. Carmichael had 
appealed to the Scot in us. 

Mr. Carmichael stated at that time 
that Canada faced a shortage in critical 
materials, manpower, and machine tools 
and urged the co-operation of industry 
in alleviating this situation. 

The welding industry has made sub- 
stantial contributions in this direction, 
but it should be understood that all ac- 
complishments in this field have been 
made by war industries themselves and 
our part, as suppliers of welding and 
cutting gases and equipment, has con- 
sisted only of technical and practical 
advice and assistance. 

Innumerable examples of conservation 
of critical materials by welding could be 
given but we have time to mention only 
a few typical jobs. One of the most ur- 
gent war requirements was armored 
vehicles of all kinds. Welding pro- 
cedures were established for bulletproof 
plate for scout cars, after a great deal of 
painstaking development. The intro- 
duction of automatic welding greatly 
accelerated production, for one automatic 
electric-welding head will do as much 
welding as ten to twelve manual arc- 
welding operators. 

The original welding rod used for this 
application, for both manual and auto- 
matic welding, had one drawback. It 
was an austenitic rod containing high 
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percentages of chromium and nickel, 
both critical materials. Further de- 
velopment, with the closest co-operation 
of the manufacturers of these vehicles. 
finally resulted in a ferritic rod for auto- 
matic electric welding. This met all 
physical requirements and passed the 
ballistic tests of the Inspection Board of 
the United Kingdom and Canada. It 
has resulted in an estimated annual 
saving of 81,000 man-hours and 25,000 
Ib of critical alloys (mostly nickel and 
chromium). 

The greatly accelerated war industry 
in Canada required ever-increasing quan- 
tities of bronze welding rods for produc- 
duction, maintenance, and repair of ma- 
chinery and equipment. Practically al] 
modern bronze welding rods contained 
about 1 per cent of tin, a most critical 
material. At the urgent request of the 
Metals Controller, the welding industry 
developed a substitute bronze rod con- 
taining no tin whatever and thereby 
saved approximately 8750 Ib of tin an- 
nually. 

In regard to the conservation of map- 
power, Mr. L. E. Carr, Technical Direc- 
tor, British Ministry of Supply, Wash- 


ington, D. C., has emphasized how the 


welding of armored vehicles and tanks 
has greatly reduced the man-hours per 
unit and has at the same time produced 
a safer and more successful vehicle. The 
introduction of automatic welding into 
this field has effected still further man- 
power savings and has correspondingly 
increased production. 

Another highly important develop- 
ment by the welding industry is the in- 
creased use of automatic welding in ship- 
building. Because of the need for speed 
in shipbuilding and for large amounts of 
welding of all kinds, and because of the 
difficulty of obtaining a sufficient number 
of qualified manual arc welders, the 
introduction of automatic welding was a 
godsend. It is not exaggerating to say 
that the record established in high pro- 
duction in the shipbuilding program in 
America would not have been possible 
were it not for this process. This can 
readily be visualized when we consider 
that a single automatic welding unit in 
a shipyard, operated by only two men 
(operator and helper) has welded more 
than 600 linear ft in a day, a job that 
would normally require 10 to 14 men for 
manual arc welding. 

It would be impossible to estimate 
the man-hours of wartime industrial pro- 
duction saved by the use of the welding 
processes in the maintenance and repair 
of machines of every description. We 
could cite from our own records innumer- 
able instances where bronze welding has 
put damaged machinery back into service 
in a matter of hours, thus avoiding pro- 
duction delays of weeks and even months. 
Two examples will suffice: 
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A 500-lb cast-iron slide of a hot-nut- 
making machine in a steel plant cracked. 
It was repaired by bronze-welding and 
put back into service in9 hours. The re- 
placement part could not have been ob- 
tained in less than three months. 

A large press gear from a machine es- 
sential to production of war materials in 
a shell plant was broken. Again a re- 
placement could not be obtained in less 
than three months. It was_ bronze- 
welded and returned to service in thirteen 
hours. 

Similarly, countless thousands of hours 
of machine-tool time have been conserved 
by welded repairs and by building up 
worn parts, thus reducing required stocks 
of replacement parts or eliminating de- 
lays in obtaining replacements for ma- 
chines where standard parts are no 
longer available. 

War production has introduced many 
new welding problems not encountered 
in peacetime industry. For example, the 
large-scale manufacture of shells in- 
creased the demand for composite cutting 
tools almost overnight. No very satis- 
factory method had ever been developed 
by individual plants for attaching tung- 
sten-carbide tools to shanks. An in- 
tensive study of this problem resulted in 
the development of a special procedure 
to accomplish this brazing operation so 
that 100 per cent satisfactory results can 
be obtained by even an inexperienced 
operator. Nearly every shell plant in 
Canada is now using this procedure, and it 
has been sent to interested industries in 
Great Britain, Australia, and the United 
States. 

Production of smoke bombs required 
the development of automatic jigs and 
fixtures and a welding procedure to ob- 
tain high production and uniform high- 
quality welds. The process originally 
specified for this application would have 
required a very expensive initial setup 
involving equipment not readily availa- 
ble. In addition it would have required 
large quantities of hydrogen, a very 
critical gas in wartime. An alternative, 
simplified semiautomatic oxyacetylene 
process was developed which produced 
the necessary uniform high-quality 
welds and, because the unit installation 
cost is very low, almost any production 
can be obtained by using the required 
number of units. Ten to twelve girls are 
now using this procedure in one plant 
and are obtaining the highest consistent 
production of this item. 

In these comments on the part played 
by the welding industry in Canada’s war 
production, with particular reference to 
conservation of critical materials, man- 
power, and machine tools, we have been 
able to hit only a few of the high lights. 
However, we hope that this review will 


indicate in some degree the value of 


welding in the conservation program. 


ComMENT BY F. E. P. Grices* 


The part that the electrochemist is 
playing in the conservation of metals falls 
into a number of different classifications. 
Probably the one of greatest interest 
deals with the deposition of hard chrome 
on tools, gages, dies, fixtures, and the 
like, as well as the use of hard chrome 
in the reclamation of parts in a machine 
plant which have been either machined 
in error or where specifications have 
changed. 

The hard-chrome plating process is not 
a mysterious business. It is the same 
fundamental chromium plate that goes 
on the bumper of an automobile, the 
main difference being that the thickness 
of the deposit is increased greatly, and 
the application of course is one of utility 
rather than beauty. 

Electroplating and particularly the 
deposition of hard chrome is founded on 
definite engineering and scientific bases. 
It can be applied by the average worker 
if he will give some thought to the proc- 
ess and it is being used very successfully 
in a number of plants. 

Perhaps a brief example of an applica- 
tion in one particular plant will illustrate 
the possibility that this process has for 
industry in this respect. The company 
involved is the John Inglis Company, 
Toronto, which is perhaps the most pro- 
ductive chrome-plating plant anywhere 
in the Dominion. The staff has made 
some comparative tests on plated and 
standard tools and reports a percentage 
increase of plated tools over steel tools, 
as follows: Reamers increased in life 
from 125 to 400 hr; twist drills, any- 
where from 80 to 130 per cent; slot cut- 
ters, up to 450 per cent; V-bits, 94 per 
cent; milling cutters, anywhere from 100 
to 200 per cent; and B-bits, up to 550 per 
cent. 

There is a tendency to think that you 
can take a worn-out twist drill or a 
reamer and put on a mysterious coat of 
chrome metal over the surface and it is 
as good as new. However, that is not 
the case. Most plating now is done on 
new tools before they are put into use 
and they are replated after the chrome 
has worn off. 

The writer has in mind one particular 
example recently of a plant in Western 
Ontario which was making large hubs 
for tanks. Due to an error somewhere 
in the plant, one machined surface had 
been cut 0.001 in. undersize. The forg- 
ings involved, with the labor on them 
were valued at approximately $250 
apiece. Approximately 50 of them had 
been spoiled. They were reclaimed by 
chrome-plating at a cost of $15. 

Other plates, as distinct from decora- 
tive finishes, are widely used. Heavy 
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silver deposits in the aircraft-bearing 
industry are being applied where thick- 
nesses up to '/, and °/s in. are deposited 
at very high current density and very 
high speed. 

The acceptance by industry of tin plate 
by electrodeposition will, it is believed, 
be a fact inside of the next few months. 
There are presently 28 tin-plate lines op- 
erating in the United States, and the 
average deposit is approximately ‘/2 lb 
per base box as against 1'/, lb now cur- 
rently obtained by the hot method. 
Speeds up to 100) fpm and amazingly 
short plating times are now being ob- 
tained. 

In so far as direct results have been ob- 
tained from.conservation through the 
medium of the plating industry, it is 
interesting to know that cadmium, for 
the first 8 months of 1943, had been re- 
duced approximately 25 to 30 tons, as 
compared to the corresponding period the 
previous year. That is despite a very 
material increase in aircraft production 
which is one of the few phases left where 
cadmium is allowed. 


CoMMENT By Cot. M. P. Jotiey® 


The writer's remarks will concern the 
relationship of design to the subject of 
conservation under wartime manufac- 
ture, referring chiefly to guns and me- 
chanical equipment for the Army. 

Before the war and before national in- 
terest developed in the subject of de- 
fense, the peacetime designer of military 
equipment was avoided as rather a pecu- 
liar individual. Despite this, however, 
a few designers and engineers and a few 
concerns carried on during the peace 
years, and to those men and to those 
industries we owe a great debt for having 
the equipment with which to get into 
this war. 

However, those men and concerns 
operated under distinct disadvantages. 
They were limited by funds. They were 
limited by fields of application. They 
were limited by numbers. They were 
limited by lack of exchange of ideas. 
There was little co-ordination between 
the peacetime designer of military equip- 
ment and the manufacturers. Often the 
designer was connected with a plant 
having obsolete equipment, and his de- 
signs were influenced by such equipment 
limitations. 

However, under those conditions, the 
prewar designer worked out designs to 
satisfy the requirements of the Army. 
He gave us good designs, but wasn’t al- 
ways able to take into consideration the 
shortages of materials, the shortages of 
manpower, machine tools, and other 
items which come upon us during war- 
time. 


~ § President and General Manager of Small 
Arms, Limited, Long Branch, Ontario, Canada. 
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Then with the designs that were availa- 
ble at the outbreak of war we went 
into wartime manufacture and immedi- 
ately had unlimited funds available and 
the full resources of the nation behind 
our manufacturing program. We had 
a wide range of knowledge at our com- 
mand from all ranks of the nation. We 
brought labor into our confidence. We 
formed labor-management committees, 
created suggestion plans, and got ideas 
from engineers, from workmen, and from 
everyone associated with the manufac- 
turing industries. 

With this background and a new free- 
dom of movement, we undertook the de- 
velopment of wartime designs having 
only existing drawings to.work with. 
Immediately it became necessary to find 
ways and means of doing the job better, 
saving valuable materials and time. 

However, in getting into manufacture 
on a new item, we take the drawings as 
they are tound and probably tool up for 
the item, later finding other ways of 
doing it. We have simplification and 
retooling programs under way. Much of 
the time required to get to this point 
might be saved if some of the ideas which 
we apply in wartime could be applied 
in peace. 

So if in this war we can draw on our 
experience to co-ordinate the peacetime 
design of military equipment with up-to- 
date manufacturing methods, we will be 
in much better position should a national 
emergency again arise. 

To do this we must maintain a na- 
tional interest in defense of the country. 
We must spend a certain amount of 
money, necessary to keep abreast of the 
times, but more important, we must 
maintain the benefits of commercial 
knowledge through close association 
between the Army and the designers of 
military equipment, and the engineers 


and technicians of commercial industry. 
Thus as we proceed to evolve new de- 
signs On a peacetime basis, we can simul- 
taneously consult with the engineers 
and men who in wartime will have to 
make the products. 


AutHor’s CLosuRE 


The comments of Messrs. Clarke 
Duncan, Griggs, and Jolley are exceed- 
ingly interesting. They demonstrate 
what can be done when necessity makes 
it imperative that we develop new ways 
and means of accomplishing the same 
or better results in a shorter time, with 
less manpower and with a greatly re- 
duced supply of materials. 

The results achieved have been accom- 
plished under great and urgent pressure. 
I believe that the important lesson to be 
learned is that many of these amazing 
developments can and should be carried 
on, not only during the immediate post- 
war period but into the peacetime econ- 
omy of the future. 

The fundamental basis of all human 
endeavor is to raise the standard of 
living of mankind to an ever-higher level. 
To do this we must make the most eco- 
nomical use of our available natural re- 
sources. We must employ to the full 
our inventive genius to produce new and 
better goods at lower cost. Unnecessary 
labor must be eliminated and we must 
use every possible means to supply all 
necessary food, clothing, and shelter to 
all mankind. 

The many methods employed in con- 
servation during this critical period of 
our history indicate not only the way to 
a successful future but also the means by 
which success may be attained. 


Howarp Coontey.® 


6 Director, Conservation Division, War 


Production Board, Washington, D.C. Mem. 


A.S.M.E. 


Tool-Life Tests 


To THE Epitor: 

In his discussion of the subject paper,’ 
at the 1943 Annual Meeting of the So- 
ciety, F. J. Oliver,® raised an inter- 
esting point relating to the test procedure 
of single-point tools. His experiences in 
inspecting manufacturers’ products are 
germaine but, fortunately for the tool- 
life tests, the variations are not nearly so 
extensive in range by comparison. 

In the case of the machinability evalua- 
tion of the two materials of which care- 
fully prepared test logs are available, the 


’ “Proposed Standard of Tool-Life Tests for 
Evaluating the Machinability of Single-Point 
Tools, Cutting Fluids, or Materials Cut,"" by 
O. W. Boston, MecnanicaL ENGINEERING, 
February, 1944, pp. 130-132. 

8 Machine Tool Editor, The Iron Age, New 
York, N. Y. Mem. A.S.M.E. 


cutting tools and cutting fluid, size of cut, 
etc., would be constant. If the material 
is annealed, or normalized, or quenched 
and tempered, its structure will be fairly 
uniform throughout, so that it would be 
expected that all experimental points ex- 
pressing the relation between cutting 
speed and tool life would approximate 
closely a straight line when plotted on 
log-log paper. Under favorable condi- 
tions four tests run at different speeds 
should give points which fall on this 
line. 

If the material is cold-finished, the re- 
sults from surface tests may vary widely 
from those of interior tests because of 
lack of uniformity in the metal. This 
condition does lead to trouble and may 
require more than the normal number of 
tests to reach conclusive results. 


MECHANICAL ENGINEERING 


The example mentioned is based on the 
assumption that the various tools, if more 
than one is used, are uniform and give re 
sults equal to those obtained if only one 
tool is used after successive grindings. Ir 
is found that tool bits made by some com 
panies vary in performance from tool to 
tool within even a small batch, while 
those from other companies are consis 
tently uniform in performance. 

The use of relatively small tool bits is 
desirable not only from the point of view 
of requiring less metal to grind in sharp 
ening but also because they are more uni 
form in performance when the batch is 
heat-treated as a unit. 

Where the variable is other than the 
tool, it is recommended that a large num- 
ber of similar tools be provided, and ex 
perience will soon select the brands ot 
most uniform performance. Where tools 
are prepared locally there is much greate: 
chance for variation in quality because o! 
lack of experience in routine productio: 

Mr. Oliver's question as to whethe: 
only three tools of a given type or brand 
are sufficient for cutting-tool evaluation 
may be answered yes and no. It is the 
writer's belief that each tool bit is con 
sistently good or poor. If poor, its ex- 
perimental data will fall consistently be- 
low the cutting speed - tool life line, and 
when indicated, can be discarded. It is 
for this reason that uniformity of quality 
in batches is important. 

The use of the cutting speed - too] lite 
line for evaluating the variable has been 
advocated by the writer for years. The 
line shows machinability characteristics 
of the variable by both its height on the 
log-log chart and by its slope. The data 
from any tool of a batch run at any speed 
within experimental range should give a 
tool life in accordance with the line. It 
is not thought that a tool will give good 
performance in one test and poor pet 
formance in another on the same log 
However, this tool might be superior to 
another on one log, but inferior if used 
on another test log of different treatment 
or analysis. 

The same applies to heavy and light 
cuts, i.e., superior on heavy but inferior 
on light, or vice versa. 

It is believed there is greater variation 
in performance of different types of high- 
speed steel than in different heats of the 
same type. Experience has shown that 
one company may be more proficient in 
making one type of high-speed steel than 
another type, so that by testing severa! 
types made by each of several manufac 
turers, the best of each type can be found 
An optimum assembly of tool grades may 
therefore represent several manufac 
turers, 

O. W. Boston .* 


® University of Michigan, 
Mich. Mem. A.S.M.E. 


Ann Arbor, 
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Mechanics Units 


To THE Epitor: 

The existence of two systems of units 
of mechanics has long been a source of 
confusion. Even if the British gravita- 
tional system should become the only one 
in use, this confusion will be most 
troublesome with dimensional equations. 
The engineer of the year 2000 who con- 
sults the literature of the present will be 
puzzled to find the dimensional equation 
of power, for instance, to be ML?T~* on 
one page and FLT~! on another. 

This confusion may be abated and the 
teaching of mechanics greatly simplified 
if some international commission will 


adopt 32.174 standard pounds as the 
kinetic unit of mass and the force which 
accelerates this mass one foot per second 
as the standard pound force. 

It is suggested that this unit be named 
the “‘gee-pound,”’ a self-explanatory and 
euphonious term, which was proposed by 
Prof. E. R. Maurer in 1903 and has re- 
ceived some recognition. The term slug 
is based on a far-fetched analogy with 
sluggish. How sluggish is a baseball 
when struck by a bat? 


Jamss E. Boyn.'° 


1 Emeritus Professor of Mechanics, The 
Ohio State University, Columbus, Ohio. Life 
Member A.S.M.E. 








ASME. BOILER CODE 


Revisions and Addenda to 
Boiler Construction Code 


T IS the policy of the Boiler Code Com- 
mittee to receive and consider as 
promptly as possible any desired revisions 
of the rules and its codes. Any sugges- 
tions for revisions or modifications that 
are approved by the Committee will be 
recommended for addenda to the code, to 
be included later in the proper place. 

The following proposed revisions have 
been approved for publication as pro- 
posed addenda to the code. They are 
published below with the corresponding 
paragraph number to identify their loca- 
tion in the various sections of the code 
and are submitted for criticism and ap- 
proval from anyone interested therein. 

It is to be noted that a proposed revi- 
sion of the code should not be considered 
final until formally adopted by the Coun- 
cil of the Society and issued as pink- 
colored addenda sheets. Added words 
are printed in sMALL CAPITALS; words to 
be deleted are enclosed in brackets [| 
Communications should be addressed to 
the Secretary of the Boiler Code Commit- 
tee, 29 West 39th St., New York 18, 
N. Y., in order that they may be presented 
to the Committee for consideration. 


PREAMBLE TO THE Cope. Add the following 
as the sixth paragraph of the preamble to the 
Power Boiler Code: 

Separately fired steam superheaters which 
are not integral with the boiler or are separated 
trom the boiler by stop valves are considered 
fired pressure vessels and their construction 
shall comply with Code requirements, includ- 
ing all piping, valves, and required safety de- 
vices, from the inlet flange to the outlet flange. 
lf welding ends are used at the inlet or outlet of 
the superheater, Code requirements shall begin 
or end at the weld where flanges, if used, would 
have been placed. Such attachment welds to 
external connecting pipe are not within the 
scope of the Code, if they are not exposed to 
high-temperature gases. 


Par. P-102(4). Revise second sentence of 
item (2) to read: 

THE WELD RIPPLES OR WELD SURFACE IRREGU- 
LARITIES, ON BOTH THE INSIDE AND OUTSIDE, 
SHALL BE REMOVED BY ANY SUITABLE MECHANI- 
CAL PROCESS, TO A DEGREE SUCH THAT THE RE- 
SULTING RADIOGRAPHIC CONTRAST DUE TO ANY 
REMAINING IRREGULARITIES CANNOT MASK OR 
BE CONFUSED WITH THAT OF ANY OBJECTIONABLE 
DEFECT. ALSO THE WELD SURFACE SHALL MERGE 
SMOOTHLY INTO THE PLATE SURFACE. [The weld 
reinforcements on both the inside and outside 
shall be ground, chipped and ground, or suita- 
bly machined to remove the irregularities of 
the weld surface so that it merges smoothly 
into the plate surface.] 

Par. P-278. Add the following to the second 
sentence of the first section: 
except fire-tube boilers used for waste heat 
purposes only, not equipped for direct firing, 
need not meet the requirements of Table P-14 
provided the rated steaming capacity is 
stamped on the boiler and safety valves of the 
required relieving capacity are supplied such 
that the provisions of Par. P-270 are satisfied. 

Par. P-290(a). Add the following sentence: 
Such dimensional limitations to operation 
for steam need not apply to steam scrubbers or 
driers provided the net free steam inlet area of 
the scrubber or drier is at least 10 times the 
total area of the boiler outlets for the safety 
valves. 

Par. P-301. Add the following as the sec- 
ond sentence of the second section: 

In a separately-fired superheater installation, 
a stop valve is not required at the inlet or the 
outlet of the superheater. 

Par. P-332(¢). Under the subtitle “‘Items on 
waterwalls, superheaters, or steel economiz- 
ers,"’ change item (4) to read: *‘(4) Heating 
surface in square feet (not required for 1nTEG- 
RAL superheaters’’). Add as item (5): ‘‘(5) 
Design temperature (required only for sepa- 
rately fired superheaters)."" 

Under the subtitle ‘‘Items on boilers,’’ add 
the following as item (6): 

‘*(6) Rated steaming capacity (required only 
for waste heat boilers not equipped for direct 
firing)."" 

Par. U-2. Inserta title above this paragraph 
to read: ‘Safety Devices.” 

Par. U-2. Revise first section to read: 

All pressure vessels shall be protected by 
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adequate safety and relief valves together with 
such indicating and control devices as will in- 
sure safe operation except that, on vessels con- 
taining substances that may, for any reason, 
render a safety valve inoperative, or where a 
leakage should be avoided, rupture disks may 
be used in lieu of safety valves. The relieving 
capacity of safety valves or rupture disks, 
when used, shall be sufficient to prevent 
a rise of pressure in the vessel of more than 
10 per cent above the maximum allowable 
working pressures. All discharges shall be 
carried to a safe place. All protective devices 
shall be so constructed, located, and installed 
that they cannot readily be rendered inop- 
erative. 

Par. U-3. Omit title above this paragraph 
which reads: ‘‘Safety Valves for Steam or Air."’ 

Par. U-3. Insert new (c) to read: 

(c) Rupture disks may be used if they meet 
the requirements of Par. U-10 (4) and the reliet 
area is at least equal to the cross-sectional area 
of the connection thereto (See Note). 

Norte: It is a common practice to keep 
the working pressure somewhat below the 
rupture dick bursting pressure in order to pre- 
vent its premature failure due to fatigue. 

Par. U-10. Renumber this paragraph as 
Par. U-9 and insert a new Par. U-10 to read: 

U-10 (#) Rupture disks may be installed be- 
tween a spring-loaded safety valve and the 
vessel provided: © 

(1) The valves are ample in capacity to meet 
the requirements of Par. U-2; 

(2) The disk is designed to rupture at not 
more than the maximum allowable working 
pressure of the vessel; 

(3) The opening provided through the disk, 
after breakage, shall be sufficient to permit a 
flow equal to the capacity of the attached valve 
and there shall be no chance of interference 
with the proper functioning of the safety valve; 

(4) The connection between the disk and the 
safety valve is so arranged as to form a pocket 
in which any detached fragment of the disk 
will be retained, and that this space is vented 
to a safe point of discharge. 

(6) Every rupture disk shall have its speci- 
fied temperature and bursting pressure and 
lot number and be guaranteed by its manu- 
facturer to burst within 5 per cent (plus or 
minus ) of its specified bursting pressure. 

The specified bursting pressure and tempera- 
ture shall be determined by bursting two or 
more specimens from a lot of the same material, 
and of the same size as those to be used. 

Every rupture disk shall have its specified 
bursting pressure and temperature and lot num- 
ber stamped upon the flange of the disk itself 
or upon a metal tab permanently attached 
thereto. 

Par. U-66(a). 
last section: 
except that when all of the pressure chambers 
are: 

(1) In a common cylindrical shell; 

(2) Designed for the same maximum allowa- 
ble working pressure; 

(3) Required to have identical Code stamping, 
a single report form may be used to record all 
of the required data and only one set of stamp- 
ings need be applied to the vessel. Also when 
a combination of chambers, carrying different 
pressures but having common parts, make up a 
single unit the several chambers shall be prop- 
erly stamped but a single data sheet, with the 
necessary additions, may be used. 


Add the following to the 

















REVIEWS OF BOOKS 


And Notes on Books Received in the Engineering Societies Library 


The Wright Brothers 


Tae Wricat Braotners. By Fred C. Kelly 
Authorized by Orville Wright; Harcourt, 
Brace & Co. New York, N. Y., 1943. 
Cloth, 5°/s X 8%/g in., 340 pp., illus., $3.50 


Reviewep sy W. F. Duranp! 


HIS book, with the manuscript ap- 
proved by Mr. Orville Wright, is the 
answer to the long-deferred hopes of that 
great aggregate of American people who 
for so long have wished for a reasonably 
full but nontechnical authoritative ac- 
count of that epoch-making invention 
which, forty years ago on December 17, 
1903, opened up to man a new degree of 
physical freedom. A structure of wood, 
fabric, and metal, mechanically driven and 
carrying a man, was flown under control 
through the air. Man had learned to fly! 
This was the end of the first chapter of 
the development of air transport—of the 
use of the air as a medium of movement 
from one point to another in addition to 
the dry land and the waters of our rivers 
and oceans. How air transport has de- 
veloped during the forty years since this 
first convincing demonstration is too well 
known to need characterization here. 
The first successful flight came, however, 
only at the end of a long history of work 
and study, toil and trouble, marked by 
difficulties and discouragements without 
number and calling for a rare combina- 
tion of genius, patience, persistence, and 
an abiding faith in the ultimate triumph 
of their efforts. 

The background for the exhibition of 
this rare combination of human qualities 
is well set forth by the author in the first 
three chapters of the book, showing the 
two boys, Wilbur and Orville Wright, as 
typical American youth, both with 
strong mechanical instincts, fascinated 
by the antics of a gyroscopic top and 
most deeply impressed with the behavior 
of a small toy airplane with a twisted- 
rubber-band power drive. Always with 
an urge for self-expression in mechanical 
form, ways and means had to be found 
for financing the purchase of tools and 
materials, and we find the boys engaging 
in various gainful activities—the collec- 
tion of old bones as a basis for a ground 
fertilizer, help in the home, kite making 
for sale, devising a new form of chewing 


Honorary Member and Past-President of 
The American Society of Mechanical Engi- 
neers. 


gum, organization of a circus (admission 
five cents, children under three years 
three cents), and so by easy stages to 
printing and the bicycle business which 
gave them their economic backing for the 
great enterprise. 

All of this is told in agreeable sprightly 
narrative form; and then the author takes 
his story on into the events which led to 
their studies of gliding and gliders, and 
so on to the next step, the addition of 
power for the construction of the plane 
which made the historic Kitty Hawk 
flight of December 17, 1903. This great 
event and the preliminaries leading up to 
it are dealt with in chapters 5 and 6. 
The picture drawn is clear-cut and vivid 
and the reader can almost imagine him- 
self running alongside the plane with 
Wilbur as it starts down the runway, 
facing into a 17 mile-per-hour head wind 
before the take-off. Twelve seconds of 
flight was not a long time, but it was 
long enough to give a convincing demon- 
stration; and from that moment, the 
possibility of controlled human flight 
was assured. 

Then follows, in chapters 7 to 10, the 
history of the developments during the 
next two or three years—on the one hand 
the amazing indifference of the press and 
of the general public toward this great 
event as news, due apparently to their 
refusal to believe in the reality of the per- 
formance; and on the other hand the 
patient continuing work of the two 
brothers with base in a pasture lot a few 
miles from Dayton, called the Huffman 
prairie. Here the brothers practiced 
whenever weather conditions would per- 
mit, in a new plane with improved en- 
gines, until in 1905, flights were made 
covering 11, 12, 15, 20 and 24 miles with 
durations of 18 to 38 minutes. This 
meant circling round and round this small 
field, giving them opportunity and prac- 
tice in control in turns and under varying 
conditions of wind and weather. These 
demonstrations gave final convincing 
proof of the reality of human flight, but 
still the public at large as well as the 
press were slow in accepting its reality as 
an assured and controllable achievement. 
The same hesitation was found likewise 
in the Board of Ordnance and Fortifica- 
tion of the U. S. Army which apparently 
refused to believe such press reports as had 
appeared, and likewise to have so little 
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interest in the matter as to take no steps 
of themselves to ascertain the reality of 
the flights as reported. 

Discouraged by this attitude on the 
part of the Government, the Wrights be 
gan to consider response to the expres 
sions of interest in Europe. 

The author then presents, in chapters 
11 to 15, a most interesting story of the 
Wrights in Europe with a demonstration 
plane; of negotiations and demonstra 
tions, of meeting with royalty—King 
Edward VII and King Alfonso XIII of 
Spain, of business deals, and finally back 
in the U. S., with an order from the War 
Department for a plane capable of carry 
ing 350 lb of *‘pay load at a speed of 40 
miles per hour.’’ In the final tests of this 
plane occurred the crash landing in which 
Lieutenant Thomas Selfridge, a passenger 
observer, was killed—the first of an ever 
lengthening list of those who have given 
their lives as a part of the price which we 
are paying for our progress in improving 
control over this new freedom of the air. 
And then another trip by Wilbur Wright 
to Europe, told entertainingly in chapter 
15 under the title ‘‘When Wilbur Wright 
won France.”’ 

Thus finally came the end of the period 
of doubt and disbelief, and then the small 
beginning of an aviation-construction 
industry, problems of patents, infringe- 
ments, and patent suits, the death of Wil- 
bur Wright by typhoid fever, the absorp- 
tion of Orville in patent litigation, the 
entry of Glenn Curtiss into the picture 
and the celebrated and important success- 
ful suit against him (not finally adjudicated 
until 1914), the most unfortunate dis- 
agreement with the Smithsonian Institu- 
tion regarding the claims made by Secre- 
tary Walcott for the Langley plane, the 
bitterness engendered and the placing of 
the Kitty Hawk plane in the South 
Kensington Museum, London; a situa- 
tion now vastly improved through the 
efforts and frank statements of Dr. C. G. 
Abbot, the present Secretary of the 
Institution. And soto modern days with 
the surviving brother, Orville Wright, 
taking note day by day, of the revolu- 
tionary changes which aviation has 
brought into all large world affairs, and 
especially in the great struggle in which 
we are now engaged. 

The approval of the manuscript by Mr. 
Orville Wright, and the free access by the 
author to records and letters, would ap- 
pear to insure the factual accuracy of the 
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book as an historical document, pre- 
sented, as it is, in vividly interesting nar- 
rative form. The book is cordially com- 
mended to those who have any interest 
in the early beginnings of what has grown 
to be a determining factor in all great 
world affairs—transport by way of the 
alr. 


Lubrication of Industrial 
and Marine Machinery 


LUBRICATION OF INDUSTRIAL AND MarINE 
Macuinery. By William Gordon Forbes. 
John Wiley & Sons, Inc., New York, N. Y., 
1943. Cloth, 51/2 X 8%/s in., 319 pp., 
illus., $3.50. 


REVIEWED By C. L. Pope? 


HE author has covered a rather 
large part of lubrication engineering 
without becoming unduly technical. 

The first few chapters explain the 
basic elemental principles of distillation, 
blending, and chemistry of lubricants. 
There are several chapters describing 
and interpreting the results of the more 
useful tests of lubricants for both new and 
used oils. 

This preparation enables the reader 
to readily understand the chapters on 
oil purchase specifications, and the 
reasoning behind the selection of specific 
lubricants for mechanical equipment. 

The chapters on refrigeration equip- 
ment, bearings, gearing, turbines, ma- 
chine tools, etc. are interesting as the 
author describes the lubrication require- 
ments and recommends specific oil char- 
acteristics from his own experience plus 
accepted practice as observed in some 
of the larger industrial plants. 

This book supplies sufficient basic in- 
formation for the average engineer and 
will point the way for further study for 
those interested in advanced lubrication 
engineering. 


Books Received in Library 


Asprevs. (A Dictionary of Abbreviations) 
compiled by H. J. Stephenson. The Macmil- 
lan Co., New York, N. Y., 1943. Cloth, 
5/2 X 81/2 in., 126 pp., $1.75. This dic- 
tionary brings together a great number of 
abbreviations commonly met with in books 
and papers and frequently puzzling to the 
reader. Literary, scientific, and industrial 
helds are covered. 


Tue Arrcrarr ANNUAL 1944, edited by D. C. 
Cooke, first annual edition. Robert M. Mc- 
Bride & Company, New York 3, N. Y., 
1944. Cloth, 6'/2 X 91/2 in., 288 pp., 
illus., charts, $3. This is the first of a series of 
annual reviews which will give a compre- 
hensive account of current activities in avia- 
tion. The text is readable and nontechnical 
and is accompanied by a profusion of excellent 
photographs. Among the topics considered 
are the work of the U. S. Army and Navy, the 
Doolittle Tokyo raid, the strategy of bombing, 
American air transport, and the manufacturing 
industry. 


* Lubrication Engineer, Eastman Kodak 
Company, Rochester, N. Y. 


ArrcraFt ExsctricaL ENGINEERING. By 
F. G. Spreadbury. Sir Isaac Pitman & Sons, 
London, England; Pitman Publishing Cor- 
poration, New York, N. Y., 1943. Cloth, 
51/2 X 9 in., 272 pp., illus., diagrams, charts, 
tables, $6. The various ways in which elec- 
tricity is used in aircraft are presented with the 
needs of the designer in view. The chapters 
deal with ignition, ignition devices, direct- 
current generators fae motors, uses of alter- 
nating current, voltage regulation, radio 
supply, ripple-smoothing circuits and ripple- 
voltage measurements, permanent magnets, 
and aircraft pyrometry. A reasonable amount 
of mathematical and electrical knowledge is 
presupposed. 


ANALYTICAL AND Apptigep Megcnanics. By 
G. R. Clements and L. T. Wilson. Second 
edition. McGraw-Hill Book Co., Inc., New 
York, N. Y., and London, England, 1943. 
Cloth, 5'/, X 8'/2, 475 pp., diagrams, charts, 
tables, $3.75. The mathematical and physical 
theory necessary for a thorough first course in 
mechanics is presented for use as a college text. 
A great many problems are included to demon- 
strate both sbeleed applications and logical 
extensions of the theory. This edition has 
been revised on a basis of actual classroom ex- 
perience with the earlier edition and contains 
many new problems. 


DesiGN or Macuine Mempers. By A. 
Vallance and V. L. Doughtie. Second edition. 
McGraw-Hill Book Co., Inc., New York, 
N. Y.,and London, England, 1943. Cloth, 5'/, 
X 8'/2 in. 559 pp., illus., diagrams, charts, 
tables, $4. This text has been prepared for the 
use of students who have had some training in 
kinematics, mechanics, and factory processes. 
Upon these as a foundation the author develops 
the theory involved in the design of the elements 
of operating machines a out the varia- 
tions from theory required by practical appli- 
cations. Considerable space has been de- 
voted to engineering materials, factors of 
safety, utilization factors, and the selection of 
design stresses. Illustrative review problems 
are provided for each chapter. 


Diese, Locomotives—Mechanical Equip- 
ment. By J. Draney. American Technical 
Society, Chicago, Ill., 1943. Cloth, 5'/2 X 
8'/ in., 472 pp., illus., diagrams, charts, 
tables, $4. The mechanical. equipment of 
Diesel locomotives is described in detail, with 
specific instructions for operation and main- 
tenance. Following the general principles of 
Diesel engines come several chapters on fuel- 
injection, lubrication, governing, and super- 
charging. The remaining chapters deal sever- 
ally with the important types of Diesel loco- 
motives heres in use. The electrical 
phases will be covered in a companion volume. 


ExPERIMENTAL Stress ANatysts, Proceedings 
of the Society for Experimental Stress Analysis, 
Vol. 1, No.1. Papers presented at the Seven- 
teenth Eastern Photoelasticity Conference 
and Experimental Stress Symposium held 
under the auspices of the Chrysler Institute of 
Engineering, Detroit, Mich., May 13, 14, 
15, 1943. Published and distributed by 
Addison-Wesley Press, Inc., Cambridge, Mass., 
1943. Cloth, 81/2 X 11/2 in., illus., dia- 
grams, charts, tables, $3. The Society for 
Experimental Stress Analysis is the successor 
of the Eastern Photoelasticity Conferences, 
and this publication, the first of its proceed- 
ings, constitutes the final transactions of its 
predecessor. Seventeen papers are published, 
dealing with a wide variety of problems in the 
technique and applications of stress analysis. 


Geometry Witn Mruitary AnD NAvAL 
Appuications. By W. F. Kern and J. R. 
Bland. John Wiley & Sons, Inc., New York, 
N. Y.; Chapman & Hall, London, England, 
1943. Cloth, 5 X 8'/, in., 152 pp., illus., 
diagrams, tables, $1.75. This book presents 
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the practical essentials of solid geometry. 
For the development of “space intuition’’ a 
large number of exercises call for visualization 
of cross sections of solids in connection with 
reducing a problem to a number of simple 
problems in plane geometry. Most of the 
— and illustrative examples relate to 
amiliar objects of everyday experience or to 
military and naval situations. 


INTERMEDIATE Courszk 1N DIFFERENTIAL 
Equations. By E. D. Rainville. John Wiley 
& Sons, Inc., New York, N. Y., Chapman & 
Hall, London, England, 1943. Cloth, 5 X 
8'/2 in, 213 pp., tables, $2.75. This book is 
intended as a bridge for the gap between ele- 
mentary courses and really advanced courses, 
and affords an introduction to several topics 
of importance in the classical theory. Specific 
topics covered include Riccati equations, the 
hypergeometric equation, equations of the 
Fuchsian type, confluence of singularities, and 
Whittaker’s confluent hypergeometric equa- 
tion. 


LusricaNTs AND CuTTING O1Ls ror MACHINE 
Toots. By W. G. Forbes. John Wiley & 
Sons, Inc., New York, N. Y.; Chapman & 
Hall, London, England, 1943. Cloth, 5'/2 
X 81/2 in., 90 pp., illus., diagrams, charts, 
tables, $1.50. Provides, in brief form, an 
explanation of the fundamental principles of 
lubrication in relation to metal cutting and 
the application of various types of cutting 
oils to machine-tool operations. The prin- 
ciples of machine-tool lubrication are also dis- 
cussed. The book provides practical informa- 
tion for the solution of problems that arise 
in metal cutting. The book is in part an 
adaptation of the author's larger book, 
‘Lubrication of industrial and marine machin- 
ery. 


MaInTENANCE Arc WeLpING. James F. 
Lincoln Arc Welding Foundation, Cleveland, 
Ohio, 1943. Cloth, 6 X 9 in., 234 pp., illus., 
diagrams, charts, tables, $0.50 in U.S.A.; 
$0.75 foreign. This volume contains twenty- 
five papers which consider the uses of arc weld- 
ing in maintenance work, as a means of re- 
claiming broken and worn equipment and 
fabricating replacements. Each paper dis- 
cusses work in a specific plant, describing 
what was done, methods and costs. 


Macuingry’s Hanpsook ror MacuiNne 
Snop aND Drartinc-Room. By E. Oberg and 
F. D. Jones. Twelfth edition. Industrial 


Press, New York, N. Y. Sole distributors for 
the British Empire: Machinery Publishing 
Co., Ltd., Brighton, England, 1943. Fabri- 
koid, 5 X 7 in., 1815 pp., diagrams, charts, 
tables, $6. In the thirty years since this work 
first appeared, it has become established as 
an almost indispensable work of reference in 
drafting rooms and machine shops. This new 
edition contains the same number of pages as 
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the preceding one, but numerous changes have 
been made in charts and tables. 


Marine Pretnc Hanpsoox ror DgsiGngrs, 
Fitters, Operators. By E. P. Gochring 
Cornell Maritime Press, New York, N. Y., 
1944. Cloth, 5 X 71/2 in., 662 pp., illus., 
diagrams, charts, tables, $5. This handbook 
is Solent to meet the needs of designers, 
fitters, and operating marine engineers. Every 
type of piping installation in a ship is con- 
sidered. 


Mopern AirFIELD PLANNING AND CONCEAL- 
ment. By M. E. De Longe. Pitman Pub- 
lishing Corporation, New York, N. Y., and 
Chicago, Il., 1943. Cloth, 6 X 91/s in., 167 
pp., illus., diagrams, charts, tables, $4. The 
problem of concealing airfields is discussed by a 
pilot with experience in camouflage. The 
distinctions between camouflage and con- 
cealment are pointed out, and methods for 
building in maximum concealment are con- 
sidered. Proper choice of airfield locations is 
treated. The book is intended to guide the 
construction of civil and military airfields. 


Prastics. By J. H. DuBois. American 
Technical Society, Chicago, Ill., 1943. Cloth, 
5'/2 X 8'/2 in., 435 pp., illus., diagrams, 
charts, tables, $3.75. A simplified presentation 
of the manufacture and use of the important 
plastics materials and products, with tables of 
their properties and the basic information re- 
ont by engineers and designers. This re- 
vised edition contains two new chapters, on 
synthetic rubber and low-pressure laminates. 
The book is designed to be used both as a text 
and as a practical reference handbook. 


Prastics Catatoc 1944, Encyclopedia of 
Plastics. Plastics Catalogue Corporation, 
New York 17, N. Y. Cloth, 8'/2 X 11'/2 
in., 989 pp., illus., diagrams, charts, tables, $6. 
The 1944 edition of this Catalog is a com- 
pendium of information upon materials, 
methods of engineering, molding, fabricating, 
finishing and assembling, and upon machin- 
ery and equipment. Other sections deal with 
laminates, plywood, vulcanized fiber, plastic 
coatings, synthetic fibers, rubber and rubber- 
like plastics. There is a bibliography and 
also a directory of sources of materials and 
equipment. 


Paincipces oF Mopgrn INDusTRIAL OrGANI- 
zation. By W. Rautenstrauch. Pitman Pub- 
lishing Corporation, New York, N. Y., and 
Chicago, Ill., 1943. Cloth, 6 X 9'/2 in., 
312 pp., diagrams, charts, tables, $3.75. 
The proposition that production in manufac- 
cure consists of many unit operations or points 
of production constitutes the basis of presenta- 
tion. The book as a whole deals with the 
problem of procedure in setting up organized 
relationships in the many groups of activities 
ea aa in industrial production. Par- 
ticular emphasis is placed on methods of 
analysis by which the activities of each de- 
partment may be studied, evaluated, and 
improved. 


QugsTIONs AND Answers For Marine ENaI- 
NgEERS—Boilers and Engines. By Capt. H. C. 
Dinger. Marine Engineering and Shipping Re- 
view, Simmons-Boardman Publishing Cor- 
poration, New York, N. Y., 1943. Paper, 
5'/2 X 8 in., 377 pp., diagrams, tables, $2. 
In this second edition of these questions and 
answers, compiled from the columns of 
Marine Engineering and Shipping Review, 
the first two books have been combined. 
Errors are corrected, and a few substitutions 
of questions made, and a fuller index added. 


Stream Tursing Operation. By W. J. 
Kearton. Fourth edition. Pitman Publish- 
ing Corporation, New York, N. Y. Sir Isaac 
Pitman & Sons, Ltd., London, England, 1943. 
Cloth, 5'/: X 9 in., 375 pp., illus., diagrams, 


charts, tables, $5. A practical text on the in- 
stallation, running, maintenance, and testing 
of steam turbines, the popularity of which is 
shown by four editions in twelve years. In 
addition to instructions, the author has in- 
cluded descriptive matter which will enable 
the engineer to understand the construction of 
the plant and will explain the thermal and 
mechanical considerations that affect its opera- 
tion. The chapters on glands and governing 
have been rewritten for this edition, and a 
chapter on thrust bearings has been added. 


Stress Anatysis for ArrpLane DrarrsMen. 
By E. J. Greenwood and J. R. Silverman. 
McGraw-Hill Book Company, Inc., New 
York, N. Y., and London, England, 1943. 
Cloth, 5 X 8'/ in., 291 pp., diagrams, charts, 
tables, $3. In addition to basic information 
on the properties and mechanics of materials 
for airplane construction this book provides 
the following design procedures: the deter- 
mination of the loads on the structure, the 
determination of the resulting stresses in the 
members, and the investigation and compari- 
son of types of construction suitable for carry- 
ing these loads and stresses. The applica- 
tion of these principles to everyday el is 
indicated. 


SyntHetic Restns AND Attiep Prastics by 
various authors, edited by R. S. Morrell. 
Second edition. Oxford University Press, 
New York, N. Y.; Humphrey Milford, Lon- 
don, England, 1943. Cloth, 5'/2 X 9 in., 
580 pp., illus., diagrams, charts, tables, $12. 
In the general introduction a summary is given 
of the chemical and physical properties of the 
most important classes of synthetic resins and 
plastics. Succeeding chapters deal with the 
technology of the preparation and use of 
these various classes of synthetics. Con- 
siderable space is devoted to the problems of 
resinification, and the last chapter’ discusses 
methods of identifying and testing synthetic 
resins and other raw materials of plastics. 
Chapter bibliographies are included. 


SynTHEtic Resins AND Ruspers. By P. O. 
Powers. John Wiley & Sons, New York, 
N. Y., Chapman & Hall, London, England, 
1943. Cloth, 5'/2 X 8'/2 in., 296 pp., illus., 
diagrams, charts, tables, $3. The purpose 
of this book is to describe briefly the chemistry 
of synthetic resinous materials and the raw 
materials from which they are made. The 
text is divided into the following general 
— theories of polymer formation; con- 
ensation polymers; vinyl polymers; syn- 
thetic rubbers (by K. H. Weber); resins 
from natural products; application of syn- 
thetic resins. 


Taste or Crrcucar AND Hypersonic Tan- 
GENTS AND CoTANGENTS FOR Raptan ArGu- 
MENTS, prepared by the Mathematical Tables 
Project, Work Projects Administration of the 
Federal Works Agency, conducted under the 
Sponsorship of the National Bureau of Stand- 
ards. Published by Columbia University Press, 
New York 27, N. Y., 1943. Cloth, 8 X 11in., 
410 pp., tables, $5. This volume, which is a 
companion volume to the ‘‘Tables of Circular 
and Hyperbolic Sines and Cosines,’’ published 
in 1939, gives circular and hyperbolic tangents 
and cotangents for radian arguments from 0 to 
2 at intervals of 0.0001 and from 0 to 10 at in- 
tervals of 0.1. The tables are given to eight 
significant figures. There is a bibliography. 


Tase oF Reciprocats or THE INTEGERs from 
100,000 through 200,009, prepared by the 
Mathematical Tables Project, Work Projects 
Administration of the Federal Works Agency, 
conducted under the Sponsorship of the Na- 
tional Bureau of Standards. Published by 
Columbia University Press, New York 27, 
N. Y., 1943. Cloth, 8 X 11 in., 201 pp., 
tables, $4. This table expands by tenfold the 
scope of existing tables in this interval, which 
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is one where interpolation between tabular 
entries is somewhat difficult, owing to the 
large differences between the successive inter- 
vals in the existing tables of Oakes and Cots- 
worth. 


TaBLe or THE Besset Functions Jo(z) anp 
Ji@) ror Comprex Arcuments, prepared by 
the Mathematical Tables Project, Work Proj- 
ects Administration of the Federal Works 
Agency, conducted under the sponsorship of 
the National Bureau of Standards. Published 
by Columbia University Press, New York 27, 
N. Y., 1943. Cloth, 8 X 11 in., 403 pp., dia- 
grams, tables, $5. Bessel functions big rders 
zero and one are encountered in the general 
solution of boundary-value problems in the 
theory of potential, heat conduction, and wave 
motion when the domain is bounded by a circu- 
lar cylinder. In particular, they occur in the 
problem of the propagation of electromagneri: 
waves with a straight wire as a guide, the 
theory of the skin effect for poorly conducting 
wires, the problem of oscillatory motion of a 
sphere in a viscous medium, the vibration of 
a heavy chain ina resisting medium, and other 
boundary-value problems. These tables are 
calculated to ten decimal places. There is a 
bibliography. 


Teacuer’s Manuat ror Miuitary, Marine, 
VocaTIONAL, AND INpusTRIAL TRAINING 
By N. Moseley. Cornell Maritime Press, 
New York, N. Y., 1943. Cloth, 5 X 7!/¢ in., 
208 pp., illus., diagrams, charts, tables, 
$2. Part 1 of this manual considers the pri- 
mary requirements of the instructor and the 
trainee. It discusses various methods of teach- 
ing—lecture, demonstration, recitation, dis- 
cussion—in the light of actual conditions in 
the shop, laboratory, or field. Part 2 expands 
on the practical aspects. Study procedures and 
the technique of handling students are dealt 
with. Special problems in industrial training 
programs are considered, and there is a final 
chapter on teaching foreign languages. 


TEcHNIQUE OF HANDLING Peopte, the Eleven 
Secrets of Handling People. By D. A. Laird 
and E. C. Laird. McCraw-Hill Book Co., 
Inc. (Whittlesey House Div.), New York, 
N. Y., 1943. Cloth, 51/2 X 81/2 in., 138 pp., 
illus., $1.75. Eleven simple rules are given 
as the fundamental approach to more pleasant 
and advantageous relations with other 
people. Each one is discussed separately, with 
practical illustrations of its value taken from 
current conditions and the careers of leading 
men of the present time. 


THErRMopyNamics. By J. E. Enswiler, re- 
vised by F. L. Schwartz. Fifth edition, Mc- 
Graw-Hill Book Co., Inc., New York, N. Y., 
and London, England, 1943. Cloth, 5 X 
81/2 in., 335 pp., . seni charts, tables, $3. 
The important practical topics covered are 
steam power, vapor refrigeration and air heat 
engines. The theoretical treatment of energy, 
the laws of thermodynamics, permanent gases, 
mixtures and the flow of fluids are kept to 
basic considerations, the whole forming an 
introduction to the more abstract phases of 
the subject. New material on absorption re- 
frigeration, gas turbines, gas cycles, adiabatic 
saturation and supersaturation has been added 
in this edition. 


Tuts Fascinatinc Lumser Business. By 
S. F. Horn. Bobbs-Merrill Co., Indianapolis, 
Ind., and New York, N. Y., 1943. Cloth, 
6 X 9 in., 328 pp., illus., diagrams, tables, 
$3.75. All phases of our lumber industry are 
given consideration in this informative vol- 
ume. Lumbering in the West and the South, 
the manufacture of lumber and other forest 
products, methods of distribution, and the 
economics of the industry are discussed 
Other chapters treat of warfare uses of lumber, 
wood preservation, timber engineering, tc. 








Diesel Engineers to Hold Third 
Wartime Meeting, May 8-10 
at Tulsa 


fh owen current problems of operation 
and design as well as recent developments 
that will influence the internal-combustion 
cagines of the future, the Seventeenth National 
Oil and Gas Power Conference tentative pro- 
gram justreleased shows a wide variety of inter- 
esting papers. 

This meeting, the third to be held in war- 
time, will take place May 8-10 at the Mayo 
Hotel, Tulsa, Okla. 


Papers to Cover Wide Field 


Current problems to be discussed include 
control for aviation, marine, and railroad en- 
gines, governing of engine-generators in paral- 
lel, controls for pipe-line engines, operation of 
pipe-line stations, aircraft-engine maintenance, 
and exhaust-system design. Looking to the 
future, other papers will cover gas-turbine 
prospects, developments in turbocharging, and 
design progress in gas-Diesel engines. 

Present plans for inspection trips include a 
visit to the maintenance shops of one of the 
large pipe-line companies and possible visits to 
a bomber assembly plant and an oil refinery. 


“All-Engineers” Luncheon and Meeting 


Other high lights of the meeting will be the 
All-Engineers Luncheon on Monday, May 8, 
the informa] banquet that evening, and the All- 
Engineers Meeting on Tuesday evening, May 9, 
at which an unusually interesting motion pic- 
ture on air-line maintenance will be presented 
in connection with a talk on the same subject. 


Exhibit in Conjunction With Conference 


A record number of manufacturers will dis- 
play the latest designs in engines and accessory 
equipment at the exhibit held in conjunction 
with the Conference. 


Tentative Program 


MONDAY, MAY 8 
10:00 a.m. 
Registration 
12:00 m. 
\ll-Engineers Luncheon 
2:00 p.m. 
Gas Turbines and Superchargers 


Present Status and Future Prospects of the 
Combustion Gas Turbine, by S. A. Tucker, 
associate editor, Power, New York, N. Y. 


A.S.M.E. News 


MONDAY, MAY 8 (continued) 


Recent Developments in Turbochargers, by 
C. F. Harms, manager, supercharger depart- 
ment, Elliott Company, Jeannette, Pa. 


7:00 p.m. 


Informal Banquet 


TUESDAY, MAY 9 


9:30 a.m. 
Power Plants 


Design Progress in Gas-Diesel Engines and 
Plants, by Robert Cramer, assistant chief 
engineer, Nordberg Manufacturing Co., 
Milwaukee, Wis. 

Designing Exhaust Systems for Best Engine 
Performance, by Ralph L. L. Leadbetter, 
Burgess-Manning Co., Chicago, Ill. 

Panel Discussion on Operation of Engines in 
Pipe-Line Service, led by J. G. Norton, chief 
mechanical engineer, Magnolia Pipeline Co., 
and other leading pipe-line engineers 


2:00 p.m. 
Inspection trips 


8:00 p.m. 
Aircraft-Engine Maintenance 


Air Line Maintenance, by R. A. Miller, super- 
intendent of overhaul, American Airlines 
Inc., New York, N. Y. 


WEDNESDAY, MAY 10 


9:30 a.m. 
Engine Control 


Control for Aviation, Marine, and Railroad 
Engines, papers by W. C. Trautman, 
Bendix Aviation Corporation, M. A. Ed- 
wards, General Electric Co.. and R. R. 
Stevens, Westinghouse Air Brake Co. 


2:00 p.m. 
Governing 


Analysis of Frequency Characteristics of Gov- 
ernors, Drives, and Engine Generating Sets, 
by W. E. Skinner, U. S. Engineers, North 
Atlantic Division, New York, N. Y., and 
P. L. Giering 

Hydraulic Control Methods for Pipe-Line En- 
gines, by J. R. Polston, engineer, Stanolind 
Pipeline Co., Tulsa, Okla. 
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A.S.M.E. NEWS 


And Notes on Other Engineering Activities 


oh Bashi 
| 


A. S. M. E. Calendar 
of Coming Meetings 


April 3-5, 1944 
A.S.M.E. Spring Meeting 
Birmingham, Ala. 


May 8-10, 1944 
A.S.M.E. Oil and Gas Power 
Division Meeting 
Tulsa, Okla. 


June 16-17, 1944 
A.S.M.E. Applied Mechanics 
Division Meeting 
Chicago, IIl. 


June 19-22, 1944 
A.S.M.E. Semi-Annual Meeting 
| Pittsburgh, Pa. 


October 2-5, 1944 
A.S.M.E. Fall Meeting 
Cincinnati, Ohio 


November 27—December 1, 1944 
A.S.M.E. Annual Meeting 
New York, N. Y. 





(For coming meetings of other organi- 
zations see page 44 of the advertis- 
ing section of this issue) 








Program of Midwest Power 
Conference, Chicago, 
April 13 and 14 


WENTY-FOUR speakers are scheduled to 

address this year’s Midwest Power Con- 
ference, according to the preliminary program 
for the 1944 meeting announced by the Illinois 
Institute of Technology, to be held April 13 
and 14 at the Palmer House in Chicago. Co- 
operating with Illinois Tech in arranging 
the event are eight other colleges and eight 
engineering societies. 

Following the theme, ‘‘Power Brings Vic- 
tory,’ the conference will emphasize both war 
and postwar power problems. 

General topics on which discussion sessions 
will be conducted are: central-station prac- 
tice, plant maintenance, electrical power, in- 
dustrial power plants, fuels, and Diesel power. 
Eighteen speeches dealing with these sub- 
jects by nationally known power authori- 
ties are included on the preliminary pro- 
gram. 


Alex D. Bailey to Give Keynote Address 


Alex D. Bailey, fellow A.S.M.E., assistant 
to the vice-president of Commonwealth Edison 
Company in Chicago, will give the keynote 
address, ‘‘Postwar Planning of the Nation's 
Power Supply,’’ and J. A. Krug, director of the 
office of war utilities of the War Production 


































































































































































































































































































































280 


Board in Washington, D. C., will speak at the 
All-Engineers Dinner, Thursday evening. 

H. B. Gear, vice-president of Common- 
wealth Edison Company, will be toastmaster 
for the dinner. 

Miss Edith Clarke, central-station engineer 
for General Electric Company in Schenectady, 
N. Y., will speak on ‘“Trends in Power System 
Analysis’’ before one of three electrical ses- 
sions. 

Papers of special postwar significance will be 
presented in the discussion group on ‘‘Fuels.”* 

**Research in Fuels as a Postwar Necessity” 
will be the topic of an address by A. R. Mum- 
ford, member A.S.M.E., of the development 
and research department of the Combustion 
Engineering Company in New York. Arch L. 
Foster, refinery editor of the Oil and Gas Jour- 
nal, Tulsa, Okla., will speak on “Postwar 
Outlook for Oil Fuels."’ 

Two discussion sessions will be sponsored by 
Chicago sections of co-operating engineering 
societies. The session on ‘“‘Central Station 
Practice’’ will be conducted by the power and 
fuels division of The American Society of 
Mechanical Engineers, while the power group 
of the American Institute of Electrical Engi- 
neers will sponsor one of the three electrical 
sessions. 


A.S.M.E., A.LE.E. Luncheons 


Continuing their custom of former years, 
the A.S.M.E. and A.I.E.E. will also sponsor 
luncheons for conference guests. 

The A.S.M.E. luncheon will take place 
Thursday noon with Dr. C. O. Dohrenwend, 
chairman of the engineering mechanics re- 
search at the Armour Research Foundation at 
Illinois Tech, as the speaker. His subject 
will be ‘Review of Experimental Stress Analy- 
sis Methods.” 

“Tomorrow's Outlook"’ will be discussed 
by B. W. Clark, vice-president in charge of 
sales for Westinghouse Electric and Manufac- 
turing Company in East Pittsburgh, Pa., at 
the luncheon to be sponsored Friday by the 
A.I.E.E. 

The conference will be opened by an address 
of welcome by Robert B. Harper, vice-president 
of the Peoples Gas Light and Coke Com- 
pany in Chicago. Responding will be F. M. 
Dawson, dean of the college of engineering at 
the State University of Iowa, one of the eight 
co-operating schools. 

The eight schools assisting Illinois Tech in 
arranging the 1944 meeting include: lowa 
State College, Michigan State College, North- 
western, Purdue, Iowa, Illinois, Michigan, 
and Minnesota Universities. 


Co-Operating Engineering Societies 


The engineering societies helping to plan 
the conference are: Chicago sections of the 
American Institute of Chemical Engineers, 
the American Institute of Electrical Engineers, 
American Institute of Mining and Metallurgi- 
cal Engineers, and The American Society of 
Mechanical Engineers; Lllinois sections of 
the American Society of Civil Engineers and the 
American Society of Heating and Ventilating 
Engineers; Western Society of Engineers; 
and the Engineers’ Society of Milwaukee. 

Director of the meeting is Stanton E. Wins- 
ton, member A.S.M.E., professor of mechani- 
cal engineering at Illinois Tech, who has 
served as an administrator of the conference 
since 1938. 
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Qualifications and Duties of A.S.M.E. 
Council Members Outlined 


T its meeting on February 25, the Execu- 
tive Committee of the Council of The 
American Society of Mechanical Engineers ap- 
proved a statement ‘‘Membership of the Coun- 
cil." The statement follows: 


Membership of the Council 


The President, seven Vice-Presidents, nine 
Managers, and the last five surviving Past- 
Presidents are members of the Council, the tra- 
ditional name used by the Society to designate 
its board of directors. As directors, they are 
responsible individually and collectively for 
the management of the Society. They are the 
trustees for the Society, a corporation with 
more than a million dollars in assets and an 
annual income of more than $500,000. The 
members of the Council are regarded by the 
members of the Society and the public as lead- 
ers in their profession. 

As directors, trustees, and leaders, they are 
expected to possess those qualities of character, 
vision, leadership, responsibility, and broad 
understanding that will justify the faith of the 
members in selecting them as directors. As 
these men must stand before the public, they 
should possess abilities of dignified public 
address. 

During the coming year, as has been custo- 
mary for the past decade, the Council meets at 
the Annual and Semi-Annual Meetings. At 
the Spring and Fall meetings, members of the 
Council living near the meeting place some- 
times join with the Executive Committee in 
the discussion of Society business. The Ex- 
ecutive Committee, made up of the President, 
two Vice-Presidents, and two Managers, holds 
regular monthly sessions and acts for the 
Council between its meetings. Two members 
of the Council are selected to serve with the 
Finance Committee, which meets monthly. 
One member of the Council serves as chairman 
of the Board on Technology. It is customary 
to appoint committees made up of members of 
the Council to study and report on knotty prob- 
lems before the Council. In addition, to each 
member of the Council are assigned the local 
sections and student branches in his general 
vicinity. He is expected to meet or correspond 
with the officers of these groups to explain 
Society program and policies and stimulate 
activity. Proper discharge of responsibility as 


a member of the Council therefore requires 
time to attend the meetings of the Council and 
the Society, local sections, and student branches 
and to deal with correspondence and matters 
coming by mail from the Executive Commit- 
tee. Ifhe is selected for special assignment on 
the executive Committee, Finance Committee, 
or Board on Technology, the Council member 
must devote still further time to his duties. 

The ballots for election are canvassed on the 
fourth Tuesday in September. Although the 
new Officers do not assume their responsibili- 
ties until the final day of the Annual Meeting 
(the first week in December), the President 
should have time available between the date 
of his election and the Annual Meeting to give 
a great deal of attention to the organization of 
the Society’s committees for the ensuing year 
and for the study of current Society prob- 
lems and activities. 


Council Members Serve Without 
Compensation 


The members of the Council serve without 
compensation. The President has a small fund 
for his expenses and a contribution is made to- 
ward the traveling expenses of the members of 
the Council when they attend meetings of the 
Council. No traveling expenses are allowed 
for attendance at meetings of the Executive 
Committee, Finance Committee, or Board on 
Technology. Small amounts are available for 
traveling to visit sections and branches. Some 
financial sacrifice is therefore involved in 
service on the Council. 

The Society covers a wide field of activity. 
Its committee structure is large. Its responsi- 
bility for leadership and progressive develop- 
ment of the profession is great. While inti- 
mate knowledge of and experience with one 
activity of the Society may be helpful, a 
willingness to study the broad field of Society 
work and become familiar with its ramifica- 
tions is even more important. 

In summary, members selected to serve on 
the Council should possess time to do the job, 
ability to make some financial sacrifice, 
willingness to study the work of the Society, 
but, above all, those qualities of character, 
vision, leadership, responsibility, and broad 
understanding that a great professional body 
must have in its directors. 


Actions of A.S.M.E. Executive Committee 


At Meeting in Society Headquarters on February 25 


MEETING of the Executive Committee of 

the Council of The American Society of 
Mechanical Engineers was held at Society 
headquarters on February 25, 1944. Mr. Gates 
presided. There were present: W. J. Wohlen- 
berg, vice-chairman, Alton C. Chick, and A. 
R. Stevenson, Jr., of the Committee; K. W. 
Jappe (Finance), W. M. Sheehan (Professional 
Divisions), A. R. Mumford (Local Sections); 
W. G. Christy, H. V. Coes, and R. F. Gagg, 
Council members; C. E. Davies, secretary, and 
Ernest Hartford, executive assistant secretary. 


Professional Divisions 


On recommendation of the Committee on 


Professional Divisions permission was granted 
for indication in the Membership List of all 
the professional divisions in which a membet 
wishes to register. 


War Production Committee 


The Executive Committee voted to transmit 
notes of appreciation of the War Production 
Committee to the A.S.M.E. Local Sections for 
their co-operation “‘in connection with visits 
of the chairman during the past year to some 
39 local sections," and to Ernest Hartford and 
the staff at headquarters for their “‘intelligent 
and effective co-operation in furthering the 
efforts of the War Production Committee.” 


A.S.M.E. News 
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Nominating Committee 


It was announced that a statement for the 
guidance of the nominating committee, 
‘Membership on the Council,’’ had been ap- 
proved by letter ballot. This statement will 
be found on page 280 of this section. 


Employment Clearing House 


The President announced the appointment of 
the personnel of the committee to study the 
employment problem, especially the Employ- 
ment Clearing House, as J. E. Walters, chair- 
man, M. M. Boring, and N. H. Memory. 


Membership Development 


The personnel of the newly appointed Com- 
mittee on Membership Development was an- 
nounced as follows: N. O. Wynkoop, chair- 
man, W. M. Sheehan (Professional Divisions), 
J. N. Landis (Local Sections), and H. E. Degler 
‘Relations With Colleges). 


Standardization of Steam Turbines 


The Standardization Committee was asked 
to reconstitute the former Special Committee 
on Standardization of Steam Turbines to con- 
sult and work with the American Institute of 
Electrical Engineers. [This former committee 
reported at the Dec. 3, 1943, meeting of the 
Council and was discharged. ] 


John E. Sweet’s Medals 


The secretary reported that four bronze 
medals, which had belonged to John E. Sweet, 
third president A.S.M.E., had been presented 
to the Society by Mrs. J. D. Stone, niece of 
Professor Sweet. He also reported the gift to 
the Society by Col. S. John Thompson of a 
model of Hero’s engine. 


Virgil M. Palmer 


The Committee noted with regret the death, 
on Feb. 16, 1944, of Virgil M. Palmer, chair- 
man of the Registration Committee. 


William Littlewood Is 
Appointed to N.A.C.A. 


ILLIAM LITTLEWOOD, vice presi- 

dent of American Airlines, Inc., has 
been appointed by President Roosevelt a mem- 
ber of the National Advisory Committee for 
Aeronautics for a term of five years, succeed- 
ing Dr. George J. Mead, who, because of poor 
health, asked not to be considered for reap- 
pointment. Membership on the N.A.C.A. 
carries no compensation. 

The N.A.C.A. is the Federal Agency charged 
by law with the conduct of research and de- 
velopment to improve America’s aircraft. In 
time of war it functions as a research and engi- 
neering facility of the Army and Navy. Mr. 
Littlewood will bring to the N.A.C.A. the 
viewpoint of an expert in air transportation. 


Mead and Doherty Made 
Honorary Members, E.I.C. 


T the annual meeting of The Engineering 
Institute of Canada, Feb. 10-12,1944, two 
members of A.S.M.E. were made honor- 
ary members of the Institute: Daniel Webster 
Mead, consulting engineer, Madison, Wis.; and 
Robert E. Doherty, president, Carnegie Insti- 
tute of Technology, Pittsburgh, Pa. 


A.S.M.E. News 


W. F. Durand Honored 


N March 4, at the Hotel Statler, Wash- 
ington, D. C., some two score friends of 
Dr. W. F. Durand, honorary member and past- 
president of The American Society of Mechani- 
cal Engineers, actended a dinner in his honor on 
the occasion of his 85th birthday (March 5). 
Tributes to Dr. Durand were spoken by Rear 
Admiral J. A. Furer, for the United States 
Navy; Rear Admiral A. H. Van Keuren, for 
the Society of Naval Architects and Marine 
Engineers; William L. Batt, for The American 
Society of Mechanical Engineers; Col. C. E. 





WILLIAM F. DURAND 


Davies, for the United States Army; Dr. Karl 
Compton, for the National Academy of 
Sciences; Dr. Jerome Hunsaker, for the Na- 
tional Advisory Committee for Aeronautics, 
and the Institute of the Aeronautical Sciences; 
Dr. Vannevar Bush, for the Office of Scientific 
Research and Development; Prof. F. O. Ellen- 
wood, for Cornell University; Dr. Charles 
Vincent Taylor, for Stanford University; Dr. 
George A. Baitsell, for the Society of the 
Sigma Xi; and Dr. Ross G. Harrison, for the 
National Research Council. 

To these tributes, Dr. Durand responded 
with reminiscences of his long and varied 
career. 

Dr. Frank B. Jewett, president, National 
Academy of Sciences, who presided at the din- 
ner, presented Dr. Durand with the newly 
published ‘‘W. F. Durand Anniversary Vol- 
ume’’ of papers selected from those that had 
been presented by the guest of honor in past 
years before engineering and scientific societies. 

On behalf of the Institute of Aeronautical 
Sciences, Lester D. Gardner, executive vice- 
president, handed Dr. Durand a medallion 
commemorating his 85th birthday. 


Award of Guggenheim 
Medal 


HE Daniel Guggenheim Medal Board of 

Award has announced the award of the 
Guggenheim Medal for 1943 posthumously to 
Edmund Turney Allen, ‘for major contributions 
to aeronautics leading to important advances in 
airplane design, flight research, and airline op- 
eration; particularly for the presentation of 
new methods for operational control and for 
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the development of scientific and systematic 
methods in the flight-testing of aircraft for 
basic design and performance data."’ 

Mr. Allen was killed February 18, 1943, in 
the crash of a new Army bomber which he was 
testing. 

The medal and its accompanying scroll will 
be presented to Mrs. Allen in Seattle on behalf 
of the Medal Board by Mr. P. G. Johnson, 
president of Boeing Aircraft Company. 


Faraday Medal Awarded 
to Dr. Irving Langmuir 


RVING LANGMUIR, associate director 

of the General Electric Research Labora- 
tory, A.S.M.E. Holley Medalist in 1934, 
has been awarded the Faraday Medal of The 
Institution of Electrical Engineers in London, 
according to a radiogram he has received from 
Stanley Angwin, president of the Institution. 
Plans for its actual presentation will be made 
later. 


James D. Cunningham 
Awarded Degree by I.1.T. 


AMES D. CUNNINGHAM, fellow A.S. 
M.E., was awarded an honorary doctor of 
engineering degree by Illinois Institute of 
Technology Feb. 21 at its 50th anniversary 
convocation. Mr. Cunningham is president 
of Republic Flow Meters Company, Chicago. 
The citation given Mr. Cunningham read: 
*‘For unselfish service to engineering educa- 
tion through his vision and leadership, and 
for his ability as an engineer, executive, and 
civic leader who, by his example, has brought 
honor to his profession and has made dis- 
tinguished contributions to American industry, 
to his community, and to the nation.” 





HONORED BY ILLINOIS INSTITUTE OF 
TECHNOLOGY 
(James D. Cunningham, fellow A.S.M.E., 
right, is shown at Illinois Institute of Tech- 
nology’s 50th anniversary convocation, at 
which he was awarded an honorary doctor 
of engineering degree. At left is Illinois 
Tech’s President Henry T. Heald, member 
A.S.M.E., and in center is Edward C. Elliott, 
who received an honorary doctor of science 
y sana, 
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Wickenden’s “Second Mile’”’ 
Republished by E.C.P.D. 


HE famous address before The Engineer- 

ing Institute of Canada in 1941 by William 
E. Wickenden, Member A.S.M.E. and presi- 
dent Case School of Applied Science, ‘“The 
Second Mile,’ has been reissued by The Engi- 
neers’ Council for Professional Development 
under the title, *“The Second Mile—A Re- 
survey, 1944." 

E.C.P.D. editions of the original address 
were distributed to the extent of approxi- 
mately 21,000 copies. So popular was the ad- 
dress that E.C.P.D. persuaded President 
Wickenden to revise it somewhat with the 
particular object of presenting the engineering 
profession to the young engineer. The text 
was shortened, the style modified to make it 
more appropriate and appealing, and a sec- 
tion, ‘Does an Engineer Need His Profes- 
sion?’ was added. The new material is pub- 
lished in this issue, pages 253 and 270. 

Copies of the new edition, ‘‘The Second 
Mile—A Resurvey, 1944,"" may be obtained 
by addressing the Engineers’ Council for 
Professional Development, 29 West 39th St., 
New York 18, N. Y. The price is $3 per 
hundred; 5 cents a copy in small lots; and 
10 cents for single copies. 


Lamme Medal Awarded 
to Arthur H. Kehoe 


HE 1943 Lamme Medal of the American 

Institute of Electrical Engineers has been 
awarded to Arthur H. Kehoe, vice-president 
of the Consolidated Edison Company of New 
York, Inc., ‘‘for pioneer work in the develop- 
ment of alternating-current networks and 
associated apparatus for power distribu- 
tion. 

It is expected that the medal and certificate 
will be presented to him at the Summer Tech- 
nical Meeting of the Institute which is to be 
held in St. Louis, Missouri, June 26-30, 1944. 

The Lamme Medal was founded as a result 
of a bequest of the late Benjamin G. Lamme, 
chief engineer of the Westinghouse Electric & 
Manufacturing Company, who died on July 8, 
1924, to provide for the award by the Insti- 
tute of a gold medal (together with a bronze 
replica thereof) annually to a member of the 
American Institute of Electrical Engineers, 
‘who has shown meritorious achievement in 
the development of electrical apparatus or 
machinery’’ and for the award of two such 
medals in some years if the accumulation 
from the funds warrants. A committee com- 
posed of nine members of the Institute awards 
the medal. 


E.I1.C. Meets at Quebec 
Fifty-Eighth Annual Meeting 


T the 58th Annual Meeting of The Engi- 
Fever Institute of Canada, held at 
the Hotel Frontenac, Quebec, Canada, Feb. 
10-12, De Gaspe Beaubien was inducted as the 
new president. 

K. M. Cameron, president E.1.C., was chair- 
man at the annual banquet on Friday evening 
when the induction took place. Speaking 
at the banquet was the Honorable Adélard 
Godbout, prime minister of the Province of 
Quebec. Medals and prizes were conferred. 

At the luncheon on Friday, at which Hector 
Cimon, vice-president of the Institute for the 
province of Quebec presided. W. L. Bart, 
past-president and honorary memberA.S.M.E., 
vice-chairman of the War Production Board, 
and president SKF Industries, Inc., spoke. 
His subject was ‘‘Management’s Need of 
Broader Vision.” 

On Thursday René Dupuis, chairman of the 
Quebec Branch of the Institute, presided at a 
luncheon which was addressed by J. B. Cars- 
well, president, War Assets Corporation, 
Montreal, who chose for the title of his ad- 
dress ‘They Shall Beat Their Swords Into 
Plowshares."’ 


Honorary Degrees Conferred 


A special convocation was held on Thursday 
evening at Laval University at which time 
His Eminence, Cardinal Rodrigue Villeneuve, 
Chancellor of the University, conferred the 
honorary degrees on K. M. Cameron, president 
E.1.C. and chief engineer of the Department 
of Public Works of Canada, and on Brigadier 
Antonin Thériault, chief superintendent of 
arsenals, Department of Munitions and Supply 
of Canada. 


Professional sessions held during the meeting 


were devoted to discussions of power projects, 
postwar planning, soil stabilization, indus- 
trial research, and social-security planning. 
On Saturday members and guests of the 
Institute took part in an excursion on one of 
the Department of Transport’s ice breakers. 


Representing the A.S.M.E. 
Representing The American Society of 
Mechanical Engineers at the E.I1.C. meeting 
were President and Mrs. R. M. Gates, Col. 
C. E. Davies, secretary, and Ernest Hartford, 
executive assistant secretary 


The Herman Schneider 
Memorial Dedicated 
at Cincinnati 


HE dedication dinner of the Herman 

Schneider Memorial, new home of the 
Engineering Society of Cincinnati, was held at 
the Netherlands Plaza Hotel, Cincinnati, Ohio, 
March 13, 1944. Dean Ford L. Wilkinson, Jr., 
Speed Scientific School, Louisville, Ky., repre- 
sented the A.S.M.E. at the dedication. 
Charles F. Kettering, A.S.M.E. medalist, 1940, 
delivered the address. 

The Herman Schneider Memorial was made 
possible by a group of industrial executives, 
headed by Frederick V. Geier, associate 
A.S.M.E., president Cincinnati Milling Ma- 
chine Company, and is named for the late 
Herman Schneider, founder of the co-operative 
engineering courses at the University of Cin- 
cinnati. The new headquarters of the Engi- 
neering Society of Cincinnati contains two 
auditoriums, committee rooms, lounge, offices, 
and a technical library. 


MECHANICAL ENGINEERING 


A.S.M.E. Consulting Engi- 
neering Group Appoints 
Committees 


HE organization of the Consulting Eng 

neering Group and committees as author 
ized is proceeding rapidly. The following 
committee appointments have been made: 


Committee on Cost 
M. X. Wilberding, Washington, D. C., 


Chairman 

William A. Shoudy, New York, N. Y. 

Julius G. Berger, Newark, N. J. 

A committee meeting is planned in New 
York in the near future to initiate the work o 
preparing a supplement to the Manual of Pra 
tice, covering the recommended basis of ac- 
counts and other such matters. 


Committee on Contract Forms 


Frank H. Prouty, Denver, Col., Chairman 
James M. Todd, New Orleans, La. 
Arthur C. King, Chicago, III. 


Committee on Co-Operation With Other 
Societies 


Warren H. McBryde, New York, N. Y., and 
San Francisco, Calif., Chairman 

The Remaining members of the Committee 
are yet to be appointed. 


Committee on Manual of Practice Re- 
visions 

S. Logan Kerr, Philadelphia, Pa., Chairman 

A proposal has been made by a Canadia: 
Engineer for close co-operation with The Engi- 
neering Institute of Canada. This will be dis- 
cussed at the March 22 meeting of the Joint 
Committee on Co-Operation Between The 
American Society of Mechanical Engineers and 
The Engineering Institute of Canada. 


Report on Textile Indus- 
tries of China and Japan 


HE secretary of the A.S.M.E. Textile 

Division, W. W. Starke, calls attention to 
a report, ‘“The Textile Industries of China and 
Japan,”’ by Fessenden S. Blanchard, president 
Textile Research Institute, Inc., 10 East 40th 
St., New York 16, N. Y. 

Our purpose of the report “‘is to review 
briefly developments in the textile industries of 
China and Japan since 1917 and to attempt « 
size up what the postwar problems and oppor- 
tunities may be. 

Statistical tables and a bibliography are 11 
cluded in an appendix. 


Did You Ever Attend the 
University of Glasgow? 


ROF. C. J. FORDYCE, M.A., Clerk of 

Senate, the University of Glasgow, has 
asked for assistance in order to complete the 
record of business connections and addresses o! 
former graduate and nongraduate students 
of the University. 

It will be much appreciated if all forme: 
students will communicate with Professor 
Fordyce giving him the afore-mentioned in- 
formation. 


A.S.M.E. News 
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President’s Pa ge 


—— is a day of opportunity for our profession—opportunity not only for 
service to our country in wartime but also to prepare for a broader peace- 
time service than has ever before been open to engineers. 

The war is disclosing new vistas. American industry must gear itself to peace- 
time production on a scale without precedent. That is largely an engineering 
job. The new technology this profession of ours has created, and is now creat- 
ing in the midst of war, must be made available to wider civilian uses. We have 
to meet the accumulated needs of people who will insist on benefits they now 
know to be within reach. 

A war-torn but industrially awakened world will require the service of engi- 
neers, not only for repair and reconstruction of its productive facilities, but also 
for a new productiveness. 

Our Latin-American neighbors, from the Rio Grande to the Straits of Magel- 
lan, want to raise their standards of living by increasing their productivity. 
They have seen what modern engineering has done and can do for industrial 
nations. They are eager to share its benefits. 

The peoples of Europe, looking for early deliverance from their oppressors, 
look to us also to show them how to rehabilitate their industries and modernize 
them, to use their material and human resources efficiently for their own welfare 
as self-supporting peoples at a higher level of comfort and security. 

Asia isawakening. Turkey and Iran and Iraq, India with its vast population, 
have seen within their borders how modern machines and modern engineering 
can be used to get things done that need to be done. They want to learn how. 

An eminent member of the Chinese Supply Mission in this country, telling 
an American audience a few days ago of China’s postwar plans, said China will 
need ‘‘a staggering total of mechanical men and machines,’ largely from 
America. That will include, he said, 45,000 mechanical engineers alone, ‘not 
including others required for training purposes.”’ 

Probably all these needs cannot be met. These peoples may not have prospects 
that will justify aid from abroad for all the industrial development they plan. 
We ourselves may not be able to advance, so fast as we hope, toward our own 
peacetime goals. But it is obvious that the world is making an unprecedented 
demand on the engineering profession—that our profession faces an opportunity 
beyond any we have ever known. ‘ 

Within the membership of our Society there is a vast store of engineering 
experience and skill that can be applied to these needs—in research, in produc- 
tion, in training. It is the purpose of the Society to encourage and assist its 
membership to make the most of this unparalleled opportunity. 


(Szgned) R. M. Gates, President, A.S.M.E. 
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Venturi Tubes and Venturi Meters 


T a recent meeting of the A.S.M.E. 
Power Test Codes Committee several 
members of the committee, who have fre- 
quent use for venturi tubes in the measurement 
of the flow of water, expressed the opinion that 
Par. 4 of the publication on ‘‘Flow Measure- 
ment by Means of Standardized Nozzles and 
Orifice Plates," published in July, 1940, 
should be amplified to cover the precautions 
and procedures necessary to insure precise flow 
measurements with the venturi tube. 

The Power Test Codes Committee approved 
the revision and extension of this paragraph 
and requested W. A. Carter, chairman of 
Technical Committee No. 19 on Instruments 
and Apparatus, to arrange for the drafting 
of such a revised paragraph. The following 
wording constitutes the report of Committee 
No. 19 which has the approval of the members 
of the standing committee. 

‘Par. 4. The venturi tube, as now used in 
the United States, is largely the product of 
two manufacturers, each employing slightly 
different shapes with varying inlet and cone 
roughness, possesses an accuracy equal to 
that of cither the thin-plate orifice or the 
long-radius flow nozzle, when properly made 
and properly installed. Even when the con- 
struction and finish of the venturi tube itself 
conform in all respects to the designs and 
specifications of the manufacturer, the rates 
of fluid flow derived from the meter’s indica- 
tions may be in error to an unacceptable 


degree if the piping arrangements preceding 
the meter are such that the fluid enters the 
meter under distorted flow conditions. Dis- 
tortions of velocity traverse, helical swirls or 
vortices will all endanger the accuracy of 
the coefficient of any of these primary de- 
vices. 

“Before a person uses a venturi tube and 
the coefficient furnished with it in an impor- 
tant measurement such as an acceptance test, 
he should make certain that the construction 
and finish of the tube conform to the manufac- 
turer's design specifications, and also that it 
is properly installed. Items to be particularly 
considered in the inspection of the tube are: 
the diameter of the inlet section should match 
that of the connecting pipe; the inlet cone 
should have uniform roughness around its 
periphery; the surfaces around the pressure 
openings in the inlet and throat sections should 
be flush with the surrounding surfaces, and 
the corners of the holes should be substantially 
sharp and free from burrs; the junction be- 
tween the inlet cone and the throat liner 
should be smooth; the surface of the 
throat should be smooth and its actual diameter 
checked. Should the venturi tube not pass 
such inspection satisfactorily, its condition 
should be corrected or it should be given an 
individual calibration. 

**When installing venturi tubes, it is recom- 
mended that the instructions given in the sec- 
tion on Installation should be followed.” 





War Shipping Administration Needs Men 


ROM time to time in these pages atten- 

tion has been directed to the need of the 
War Shipping Administration for licensed engi- 
neers for the Merchant Marine. Another call 
for engineers for this service has been received 
with a request that emphasis be laid on the 
need. 

More than 2000 former ship engineers, from 
third assistant to chief, returned to the mari- 
time industry from shore employment to help 
man the American wartime merchant fleet in 
the past 18 months and 2500 others were given 
assignments to ships following completion of 
marine engineer training courses conducted by 
the War Shipping Administration. 

Mechanical, electrical, and marine engineers 
with maritime licenses now working in indus- 
tries ashore are urged to return to sea where 
their skill is needed. 

The Merchant Marine also offers opportuni- 
ties to men who have completed three years or 
more of engineering at an accredited college. 
Men who qualify may start at a wiper's rating 
and sit for third assistant engineer licenses 
after as little as three months at sea, with pos- 
sible raise in grade every six months. 

Following are some facts for men qualified 
for merchant marine off-shore duty in one of 
the critical ratings: 


Where to Report 


Engineers available for this duty should re- 
port to the Recruitment and Manning Organiza- 
tion, War Shipping Administration, in any of 
the following places. Atlantic Region: New 
York, Boston, Philadelphia, Baltimore, Nor- 
folk, Charleston, Savannah. Pacific Region: 


San Francisco, Wilmington (California), Port- 
land, Seattle. Gulf Region: New Orleans, Mo- 
bile, Tampa, Miami, Jacksonville, Houston, 
Port Arthur. Great Lakes Region: Chicago, 
Cleveland, Detroit. Réver Region: St. Louis, 
Pittsburgh. 


What to Bring 


Bring your license and any other seaman's 
papers you possess (or diploma or transcript of 
college engineering courses, if not a seaman), 
your birth certificate or other proof of citizen- 
ship. U.S. Employment Service consent is re- 
quired for mechanical engineers (critical occu- 
pation) transferring from one industry to 
another. 


What to Expect When Reporting 


Stanby and subsistence pay from $6.50 a day 
for able seamen to $10 a day for chief engineers, 
pending assignment, is provided by RMO for 
men who have left shoreside employment for 
the Merchant Marine. 


Insurance 


$5000 insurance against loss of life under 
enemy attack is provided free; additional in- 
surance at small cost. 


Wages 


Average pay per month (bonus usually 
doubles base wages in deep-sea shipping off 
Atlantic and Pacific Coasts): chief engineer, 
$381.25; 1st assistant engineer or chief mate, 
$250; 2nd assistant engineer or 2nd mate $215; 
3rd assistant engineer or 3rd mate, $192.50; 
able seaman, $110. 


MEeEcHANICAL ENGINEERING 


J. E. McEachern Honored 


WARD of the Nicaraguan Medal of 
Distinction to Maj. Joe E. McEachern, 
Memphis, Tenn., Jun. A.S.M.E., was an- 
nounced recently by Army officials. The 
presentation was made by President Anastasio 
Somoza of Nicaragua in recognition of im- 
portant service rendered in the construction of 
the recently completed portion of the Pan- 
American highway in that country. 

Major McEachern was chief of operations 
for a section of the highway near Managua, 
the capital, for the last year of construction. 
He was assigned to the Nicaraguan project 
after completing a year as engineer supply 
officer at a depot in the Panama Canal Depart- 
ment. Previously, he was employed by the 
Panama Canal as a civilian engineer. 

Commissioned an Army reserve officer in 
1931 upon completion of military training at 
the University of Tennessee, he was associ- 
ated with the U. S. Engineers at Memphis 
until 1939 when he came to Panama. He 
entered active duty Aug. 20, 1941, and was 
promoted to the rank of major Sept. 15, 1942. 


A.I.E.E. Nominations 


OMINATIONS of candidates for offices 

of the American Institute of Electrical 

Engineers which become vacant Aug. 1, 1944, 
have been reported, as follows: 

President, C. A. Powel, manager, Head- 
quarters Engineering departments, Westing- 
house Electric and Manufacturing Company, 
East Pittsburgh, Pa. 

Vice-President, R. T. Henry, Buffalo, N. Y., 
J. F. Fairman, New York, N. Y., M.S. Coover, 
Ames, Ia.; R. W. Warner, Austin, Texas; and 
C. B. Carpenter, Portland, Ore. 

Directors, P. L. Algee, Member A.S.M.E., 
Schenectady, N. Y.; M. J. McHenry, Toronto, 
Ontario, Canada; and D. A. Quarles, New 
York, N. Y. 

Treasurer, W. 1. Slichter, Fellow A.S.M.E., 
New York, N. Y 


Aviation Division of 
A.S.M.E. to Hold Big 
California Meeting 


HE Aviation Division of The 
American Society of Mechanical 
Engineers with the excellent co-opera- 
tion of the A.S.M.E. Southern Cali- 
fornia Section is planning to hold a 
four-evening meeting, June 5 through 8 | 
at the University of California, Los An- | 
| 

| 





geles, Calif. 

As we go to press word comes that 
three simultaneous sessions are being 
arranged for each evening with leading 
aviation engineers as speakers. An at- | 
tendance of not less than three thousand 
is expected. 

It is hoped that details of the meeting 
will be in shape to publish in the May 
issue. If you are interested in further 
information on this tremendous avia- 
tion gathering before that time, write 
to the Secretary of the A.S.M.E., 29 
West 39th St., New York 18, N. Y. 
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Among the Local Sections 


Importance of Photography Told to 
Large Erie Audience 


Harris B. Tuttle Presents Complete Description of 
Its Wartime Uses 


The training time for the average soldier is 
reduced by more than 40 per cent through the 
use of motion pictures as a visual aid, H. B. 
Tuttle of the Eastman Kodak Company's Sales 
Service Department told 300 members and 
guests of the Erie Section on January 31. Mr. 
Tuttle's illustrated address set forth many im- 
portant uses of photography as an instrument 
of war. 

One of the largest production units for train- 
ing films, he explained, is operated by the Sig- 
nal Corps and located in the studios at Astoria, 
Long Island, formerly used by Paramount 
Motion Pictures. There photographers are 
trained for field units, and training films are 
made for use in instructing all Army personnel. 

The importance of aerial photography, he 
added, has increased likewise; many bombers 
today being equipped with mapping cameras 
capable of making aerial views at altitudes of 
35,000 feet and more. Some planes are even 
equipped with darkroom facilities so that 
photographs can be processed and the resulting 
pictures delivered by parachute to a field base 
within a few minutes. 


Atlantic Section Holds 
‘Dinner Meeting 


A dinner in honor of Dr. J. E. Younger was 
held on January 26, at the Atlantic Athletic 
Club, Atlanta,Ga. Dr. Younger was the guest 
speaker and talked on the subject of ‘‘Airplane 
Structures, Past, Present, and Future."" A 
spirited discussion followed the lecture. 


R. M. Gates Speaks at 
Baltimore Section 


‘What's Ahead for the Engineer?’’ was the 
question asked by Robert M. Gates, president 
of the A.S.M.E., and guest speaker at the 
January 24 meeting of the Baltimore Section. 
Mr. Gates believes that the professional so- 
ciety can be of great service to the men who 
will return to civilian pursuits and to industry. 
Speakers were present to represent indus- 
try, education, and public works. 


G. F. Harms Guest Speaker at 
Central Penn. Section 


At the February 17 meeting of the Central 
Pennsylvania Section held at Pennsylvania 
State College, State College, Pa., G. F. Harms, 
Manager of the supercharger department, 
Elliott Company, spoke on the subject of 
“Turbocharger Application on 4-Cycle Diesel 
Engines."* Mr. Harms discussed the operation 
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He pointed out that other planes are 
equipped merely to make aerial pictures. As 
soon as the pictures have been made, the un- 
developed film is dropped by parachute where 
itis picked up by a field jeep and taken to a field 
tent darkroom where the film is developed 
and prints are made. 

These prints may then be studied by 
a staff of experts and plans made for the next 
military operations, 

High-speed photography, Mr. Tuttle ad- 
vised, now makes it possible to study the be- 
havior of exploding shells, the speed of bullets, 
and the effects of gunfire. Antiaircraft fire 
may be photographed, enabling ground crews 
to determine the height to which gunfire pene- 
trates and to develop suitable methods for 
counteracting it. 

These and scores of other wartime uses of 
photography were set forth by Mr. Tuttle, 
who presented a full description of photo- 
gtaphic techniques on the home front, includ- 
ing identification passes for persons in war 
plants, and photographic communication such 
as V-mail. 


of the Buchi supercharging system and showed 
the application to 4-cycle Diesel engines. His 
talk was illustrated with slides. 


Junior Division Sponsors 
Meeting of Chicago Section 


J. O. Reinecke, partner of Barnes & 
Reinecke Company, Chicago, Ill., industrial 
designers and engineers, spoke on the subject 
of **Plastics as Engineering Materials,’ at the 
February 14 meeting of the Chicago Section, 
which was sponsored by the Junior Division. 
Mr. Reinecke gave a résumé of the new de- 
velopments in the plastics industry and pointed 
out numerous applications of these materials in 
engineering design. 

This Section met again on February 28, to 
hear Dr. H. A. Winkelmann, Technical Direc- 
tor, Dryden Rubber Company, Chicago, IIl., 
comment on ‘‘Synthetic Rubber, Present and 
Future."’ Dr. Winkelmann gave a nonchemi- 
cal review of the rubber problem from a current 
and future viewpoint and showed samples of 
various types of synthetics to demonstrate the 
characteristics of each in comparison with 
rubber. 


History of Navigation Told 
at Cleveland Section 


John J. Nassau spoke on the subject of ‘‘Evo- 
lution of Navigation,’’ at the February 10 
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meeting of the Cleveland Section. This was a 
brief presentation on the history of navigation 
and the methods that have been used since the 
time of Columbus. 


Joint Meeting Held by 
Dayton Section 


The Dayton Section on February 29 held a 
joint meeting with the Dayton Engineers’ 
Club, at which Dr. Gaston F. DuBois, of the 
Monsanto Chemical Company, spoke on the 
subject of ‘Applied Chemistry in Industry."’ 
Forty-six members were in attendance. 


Fort Wayne Section Hears 
About Ball Bearings 


On February 9, the Fort Wayne Section held 
a meeting at the Y.M.C.A. in Fort Wayne, 
Ind., to hear Hudson T. Morton, speak on the 
subject of ‘‘Design, Manufacture, and Applica- 
tions of Ball Bearings."" Mr. Morton ex- 
plained the manufacturing processes for balls 
and races. He showed how the proper bearing 
is selected for a particular job and stressed the 
importance of proper lubrication. His talk 
was illustrated with slides and was followed 
by a question session. 


Second War-Production Con- 
ference Held at Louisville 


The second War Production Conference was 
held at the Brown Hotel, Louisville, Ky., on 
February 9. Attendance at the various ses- 
sions was as follows: Welding, 91; Machine 
Shop Problems, 27; Industrial Hygiene in War 
Industries, 57; Panel on Chemical Industries, 
57; Panel on Wood-Industries Problems, 42, 
and Panel on Manpower Problems, 317. 


War-Production Conference 
Held at New Orleans Section 


A War Production Conference, at the request 
of the War Production Board, was held by the 
New Orleans Section on January 13, at the St. 
Charles Hotel, New Orleans, La. Four general 
topics were covered in separate discussion pan- 
els of the open-forum type, as follows: ‘‘Man- 
power Problems,’’ ‘‘Preventive Maintenance,"’ 
“Industrial Safety,’’ and *‘Welding Problems."’ 
Panel chairmen and discussion leaders were 
carefully chosen from representative industries. 
An interchange of practical ideas was presented 
on production methods among production en- 
gineers, shop superintendents, foremen, safety 
directors, and engineers, personnel managers 
and othef key employees. The quality of the 
panels was reported superior as a whole to 
those previously given and a far better ex- 
change of ideas accomplished. 


Substitute-Steel Experiences 
Cited at Milwaukee Section 


Practical experiences with various grades of 
substitute steels, with specific recommenda- 
tions, were discussed by Roy Allen, of the Re- 
public Steel Corporation, Chicago, Ill., before 
the Milwaukee Section on February 9, at the 
Knickerbocker Hotel, Milwaukee, Wis. Mr. 
Allen touched on the heat-treatment required 
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by the various NE steels and relative effects of 
deep-freeze treatment. 


Engineering Research Resume 
Given at Raleigh Section 


Preston R. Bassett, vice-president in charge 
of engineering of the Sperry Gyroscope Com- 
pany, Brooklyn, N. Y., at the February 14 
meeting of the Raleigh Section, spoke on 
‘“War Developments Through Engineering Re- 
search and Their Peacetime Use."’ Mr. Bassett 
gave a brief but concise résumé, beginning at 
the 19th Century when wars depended on 
rifles, to present-day usages of mechanically 
operated mechanisms 


Plans for the Future Presented 
at Boston Section 


The problems of postwar employment and 
what the engineering profession can do about 
it were presented at a mecting of the Boston 
Section on February 17, by Robert M. Gates, 
president A.S.M.E. Mr. Gates talked on the 
subject of **Plans for the Future."’ 


Subject at Ithaca Section Is 
“Commissioning of Ships” 


At the Ithaca Section meeting on January 26, 
Lieut. Comdr. George B. Gilbertson spoke on 
the subject of ‘Commissioning of Ships."’ 
Lieutenant Gilbertson explained in detail his 
experiences in commissioning new naval vessels 
of small size. A total of 60 were in attendance. 

This Section met again on February 15 to 
hear C. F. Ramseyer of H. A. Brassert Com- 
pany, New York, N. Y., speak on the subject 
of “The Process and Equipment for Making 
Sponge Iron,"’ which proved extremely inter- 
esting. 


Rochester Section Reports 
Successful Meeting 


One of the most successful meetings ever 
held by the Rochester Section was reported by 
A. W. Schuster, chairman of the Section. The 
meeting was held on February 10, at which 
Prof. Herbert L. Seward spoke on the subject 
of ‘Raising the U.S.S. Lafayette."" 


Electronic Fundamentals 
Briefed by A. J. Germain 


A meeting was held on January 19 at the 
Nelson Hotel, Rockford, Ul., by the Rock 
River Valley Section at which A.J. Germain of 
the Westinghouse Electric & Manufacturing 
Company, was the guest speaker. Mr. Ger- 
main talked briefly on the fundamentals of 
“Electronic Application—Past, Present, and 
Future,” yet in no uncertain terms indicated he 
was not in accord with the present belief that 
electronics is the solution to all problems. He 
stressed his point that its use must be balanced 
against economy. A total of 120 members and 
visitors were in attendance. 


Lubrication Is Subject at 
St. Joseph Valley Section 
According to reports the recent meeting held 


in the Engineering Auditorium of the Univer- 
sity of Notre Dame was very successful. An 


audience of 150 persons heard L. C. Stanford of 
the Sinclair Oil Company talk on the subject 
of ‘‘Lubrication."’ His comments were high- 
spotted by a sound film. 

At the February 12 meeting a social get- 
together was held by the local chapters of all 
the engineering groups in South Bend, Ind. 


San Francisco Section Hears 


J. E. Philpot 


At the February 17 meeting of the San Fran- 
cisco Section, held at the Engineers’ Club of 
San Francisco, J. E. Philpot of the Taylor In- 
strument Company, spoke on the subject, 
“Place of Automatic Control Equipment in 
Modern Industry."’ Mr. Philpot gave a gen- 
eral description of modern developments and 
applications of control equipment. 


Aviation Progress Outlined 
for North Texas Section 


Progress of aviation, how it has effected and 
will affect our future economic and personal 
lives, was outlined byR.E. Whitmer at the Feb. 
21 meeting of the North Texas Section. Mr. 
Whitmer, in his subject of ‘*Aviation and the 
Future,"’ briefly but thoroughly outlined air 
cargo work and the type of commodities ex- 
pected to be handled. 


Dr. A. A. Bates Speaks at 
Waterbury Section 


On January 27, the Waterbury Section met 
at the Hotel Elton, Waterbury, Conn., to hear 
Dr. A. Allen Bates speak on the subject of 
“Engineering Materials of the Future.’’ Dr. 
Bates’s subject covered the fundamental prop- 
erties of and achievements with iron, alumi- 
num, wood, plastics, and other important 
materials. 

This Branch met again on February 24 when 
the tremendous advances made in the manu- 
facture of glass were brought out by Charles 
John Phillips. Mr. Phillips chose as his 
topic, ‘Recent Developments in Glass,"’ dis- 
closing the fact that during the present war, 
glass has reached a new level of usefulness. 


Condensers and Pumps Dis- 
cussed at South Texas Section 


The South Texas Section held a meeting on 
February 3, in the Sam Houston Room, Rice 
Hotel, Houston, Texas. David W. R. Morgan, 
vice-president of the A.S.M.E., and works 
manager of the Steam Division, Westinghouse 
Electric & Manufacturing Company, Phila- 
delphia, Pa., spoke on the subject of ‘‘Con- 
densers and Pumps.’’ Mr. Morgan also dis- 
cussed gas turbines and used a number of Jan- 
tern slides in connection with this talk. A 
total of 100 were in attendance. 


Joint Dinner Meeting Held by 
West Virginia Section 


The West Virginia Sections of A.S.M.E. and 
the A.I.E.E. held a joint meeting in The 
Daniel Boone Hotel, Charleston, W. Va., on 
January 25, at which approximately 150 mem- 
bers of the societies and their friends attended. 
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Preceding the meeting, a dinner was given in 
honor of the speaker of the evening, R. C. 
Bergvall, assistant to the vice-president in 
charge of engineering, Westinghouse Electric 
& Manufacturing Company. Mr. Bergvall's 
subject was ‘Influence of New Materials on 
Future Design.”’ 

The West Virginia Section of both societies 
also will hold a joint meeting on March 28. 
Preceding the meeting, a dinner will be held in 
honor of the speaker of the evening, A. E. 
Caudle, engineer in the Blower and Com- 
pressor department of The Allis-Chalmers 
Manufacturing Company, Milwaukee, Wis. 


Western Massachusetts Holds 
Joint Dinner Meeting 


The annual joint dinner meeting of the Engi- 
neering Society of Western Massachusetts and 
the Springfield Section of the A.I.E.E. was held 
at the Highland Hotel in Springfield on Feb- 
ruary 15, with 85 members and guests present 
at the dinner and 130 at the meeting which fol- 
lowed. Newly elected members were then in- 
troduced, after which the death of a past presi- 
dent of both groups, Fred L. Hunt, was an- 
nounced. Following the business session 
Carl J. Madsen, electronic engineer, Westing- 
house Electric & Manufacturing Company, 
East Pittsburgh, Pa., spoke on ‘‘Electronics."’ 
Preceding his lecture, an instructive sound mov- 
ing picture, ‘Electronics at Work"’ was shown. 
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Coming Meetings 





Bridgeport. April 20. Dinner at the Strat- 
field Hotel in honor of W. R. Webster who 
will receive his A.S.M.E. Fifty-Year Button. 


Chicago. April 3 or 10. Meeting of the 
Junior engineers. 

April17. Transportation Division to meet. 

Metropolitan. April 25. Junior Group 


Meeting, Dinner at 6:30 p.m., and meeting at 
7:30 p.m., both at Child’s Restaurant, 109 W. 
42nd St., N.Y.C. Subject: ‘‘Opportunities 
for American engineers in South America and 
Asia Now and in Postwar Period,’’ discussed 
by Prof. Thomas T. Read of Columbia Univer- 
sity who has visited and studied the countries 
in question. Also short firsthand impressions 
on the subject by young engineers from the 
respective countries. 

Milwaukee. April 19. Meeting will be held 
at Marquette University, Milwaukee, Wis. 
Subject: ‘Training for Engineering Leader- 
ship,” by A. R. Stevenson, Jr., Manager, 
A.S.M.E., General Electric Company, Schenec- 
tady, N. Y. This will be a joint meeting with 
E.S.M., and Milwaukee Section of the 
A.S.R.E. 

Ontario. April 13. Hart House, University 
of Toronto, Toronto, Ont., Can. Subject: ‘A 
Fuel Policy for Canada,’’ by E. A. Allcut, 
University of Toronto, Toronto, Ont., Can 

Philadelphia. April 25. Engineers Club of 
Philadelphia, 1317 Spruce St., Philadelphia, 
Pa. Subject: ‘Latest Developments in the 
Field of Centrifugal Castings’’—A Symposium 

April 12. Engineers Club of Philadelphia. 
Junior Engineers meeting. Subject: ‘““New 
Techniques in Welding."’ 
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With the Student Branches 


Topics discussed at the January and early 
part of February meetings of the Britisx 
CotumB1a Brancu were as follows: ‘‘Plastic 
Hydraulic Presses,"’ by Harold Saunders; 
‘The Engineer’s Economic Status,’’ by Leon- 
ard Wannop; ‘‘Operation of a Sheet Metal 
Shop,”’ by George Blumenaur; ‘“The Alaska 
Road,’’ by Herbert Maybank, and ‘‘The Gas 
[urbine Engine,’’ by John Burton. Films 
shown at these meetings included one on 

Manufacturing of Steel,’’ and several on mass 
production of planes, guns, and tanks. 

This Branch held its annual banquet at the 
Hotel Georgia in Vancouver on February 18 
when Lawrence Swanson of Heap’s Engineer- 
ng Company, spoke on the subject ‘‘After 
Graduation—What?"’ In his address Mr. 
Swanson discussed the position of the student 
after graduation and stressed the position of 
the graduate engineer in the postwar era. 


Officers Elected at Clarkson Branch 


CrarKsON Brancu held a short business 
meeting on January 19, at the College Chapel 
for the purpose of electing new officers. The 
new Officers are: Stuart A. Fink, president; R. 
Carl Mix, vice-president; William C. Hibbert, 
secretary; Harlan S. Gates, treasurer; and 
James Voorhees, corresponding secretary. Dr. 
Eugene K. Falls will remain the faculty ad- 
V1ISOT. 

On February 7, the Cororapo Strate Cot- 
LEGE Brancu held a meeting at which Allan 
Macdonald was elected secretary, to succeed 

larvey Pless. The subject of holding joint 
meetings with the A.I.E.E. and A.S.C.E. was 
discussed, as well as a contemplated trip 
through the light plant in Fort Collins. No 
definite date for the trip was set. 

An announcement was made at the January 
26 meeting of the Iowa State Brancu, by 
H. A. Dipple, president of the Branch, concern- 
ing a tentative program on precision measure- 
ments to be givenon February 2. At the same 
meeting, Professor Grace, honorary chairman, 
announced the approach of the annual A.S. 
M.E. student-paper competition and encour- 
aged members to submit papers. A movie on 
lubrication sponsored by the Socony-Vacuum 
Oil Company, Inc., New York, N. Y., com- 
pleted the evening’s program. This Branch 
met on February 2 when D. J. Hague and R. D. 
Fall, representatives of the Doall Tool Com- 
pany, presented slides and gave a chart talk 
and demonstration of precision measurements. 
After the meeting the members were permitted 
to inspect the tools for precision measurement 
An “Information Please’’ program was given 
at the February 16 meeting of this Branch in 
which members were assigned topics to speak 
on during the course of the evening. 

A few business matters concerning the elec- 
tion of new officers were discussed at the Feb- 
ruary 3 meeting of the MicHiGAN MINING AND 
Tech Brancu after which an interesting talk 
on “Faith in the Engineer’’ and ‘*Wartime Re- 
search and Development’’ was given by the 
chairman, Adrian Dykema. 

\ “‘social,"’ planned at the January meeting 
ot the Missouri Brancu, was held on January 
26 at which feminine talent from Stephens Col- 
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lege helped to make the evening a great suc- 
cess. A total of 66 members and guests were 
present. This Branch met again on February 9 
when L. L. Jolly of the Savage Tool Company, 
Savage, Minn., presented a program covering 
modern precision measurements on machine 
parts. The program consisted of motion pic- 
tures describing the theory and applications of 
gage blocks and of an audience-participation 
demonstration in their use. 

At the January 20 meeting of the Montana 
Brancu, President Ralph Challender an- 
nounced that a representative of the Savage 
Steel Company, Savage, Minn., would speak 
in the near future on the subject of ‘*Precise 
Physical Measurement’’ and present motion 
pictures showing the recent development in 
measuring devices. Members set the latter 
part of February as the tentative date. At the 
close of the meeting a membership picture was 
taken. 

The first meeting of the semester of the New 
Hampsuire Brancu was held on February 15. 
The guest speaker was Dr. Eppelsheimer of the 
Engineering Experiment station, who gave an 
up-to-the-minute talk on the United States 
production and use of metals. New discov- 
eries made this year were disclosed by Dr. 
Eppelsheimer as well as the way in which 
these discoveries helped solve war problems. 
A brief business meeting followed the talk at 
which the presentation of student prize papers 
at the Tufts College district student meeting 
early in May was discussed. 


New Mexico Branch Reports on Four 
Meetings 


On November 23 the New Mexico Brancu 
met to hear Charles Gunderson give a de- 
scriptive talk on ‘‘Airfoil Characteristics."’ 
Mr. Gunderson presented illustrations on the 
fundamental principle of lift of the conven- 
tional airfoil and also gave a brief discourse on 
future airfoils. The second speaker of the 
evening, Dick Kendrick, gave details of *‘Air- 
craft Supercharging.’’ This Branch met again 
on December 14 to hear Paul Adams speak on 
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*‘Development and Uses of Plywood in Aircraft 
Structures."’ Another paper was presented by 
C. E, Barnhart on ‘‘Arc Welding in Industry," 
while David Buel presented a paper on “‘Auto- 
motive Fuels of the Future.’’ At the January 
11 meeting of this Branch, a series of moving 
pictures were shown. These pictures wefe 
furnished through the courtesy of Johns- 
Manville Company and disclosed some inter- 
esting facts on insulation. Max McWhirter 
also presented a technical paper on ‘Modern 
Gun Design."’ Prizes were awarded at the 
January 25 meeting of this Branch for the two 
best technical papers presented during the 
semester by A.S.M.E. members. Mr. Barnhart 
won first prize for his paper on ‘‘Arc Welding 
in Industry’’ and Max McWhirter won second 
prize for his paper on ‘‘Modern Gun Design."’ 
Prizes of $5.00 each were awarded the winners. 
Details of the convention to be held at Boulder, 
Colo., on or about April 20, were discussed 
after which motion pictures were shown. 

Members and guests of the New York Un1- 
versity EveNING Brancu met on January 12 
at Washington Square, New York, to see a 
motion picture visualizing the manufacture of 
valves, piping, and fittings, which was pro- 
vided through the courtesy of the Crane Com- 
pany, Chicago, Ill., and the instrumentality of 
Alfred Johnson. An announcement was then 
made that a dinner and a tour through Jacob 
Ruppert’s plant would be held by the Juniors 
of the A.S.M.E. on February 25. 


Jet Propulsion for Aircraft 

A meeting was held on February 7 by the 
OxtaHnoma A.&M. Cotrece Brancna, Strill- 
water, Okla., at which Dr. Vincent Young of 
the mechanical-engineering department, was 
the guest speaker. Dr. Young discussed in de- 
tail the principles, possibilities, and limita- 
tions of the use of jet propulsion in aircraft, 
particularly combat types. This Branch met 
again on February 21 to hear Professor Chessy 
speak on the photoelastic method of stress 
analysis. He also demonstrated the procedures 
used with transparent plastic scale models pro- 
jecting the images on a large screen for demon- 
stration purposes. 

Purpve Brancu sponsored a combined meet- 
ing of the Engineering Student Branch organi- 
zations on January 20. George E. Whitlock, 
recipient of the first official Army citation for 
a civilian in this war and guest speaker, chose 
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as his topic, ‘Engineering's Challenge—-War 
and Postwar."’ He had various examples of 
redesigned war products on display. After 
Mr. Whitlock’s comments, an excellent new 
16-mm sound movie which demonstrated the 
vital part engineering has played in stream- 
lining our war production had its all-univer- 
sity premier that evening. Purdue University 
‘had been selected to present the first of these 
programs which will be held at leading engi- 
neering colleges in the United States. 

This Branch met again on February 2 to hear 
Prof. C. W. Caldwell speak about ‘‘Electronics 
in Industry." Professor Caldwell explained 
and demonstrated some of the numerous ways 
that electronic tubes are used industrially 

On February 2 the Queen's Brancu went on 
a day trip through two of Ontario's large in- 
dustrial plants. The morning was devoted to 
an inspection of the Frost & Wood Company 
plant at Smiths Falls and the afternoon to a 
tour of Phillips Electric Manufacturing Com- 
pany facilities, at Brockville. Because all 
Canadian plants are engaged in war work, de- 
tails of the trip cannot be disclosed. 


Film “Target for Tonight” Shown at 
Rutgers Branch 


Rutoers Branca met on February 17 to en- 
joy a motion picture, ‘““Target for Tonight,” 
which depicted the mission of an R.A.F. air 
taid over Germany from its beginning to the 
return of the last plane. The picture proved 
extremely interesting to the 30 members and 
guests in attendance. 


Santa Clara Branch Reports Seven 
Meetings 

The Santa Ciara Brancu met on November 
17 to see a colored motion picture describing 
**The Cargo-Thermic Process for Magnesium," 
which was loaned through the courtesy of 
Permanente Metals Corporation. Following a 
discussion of business matters, members of this 
Branch on December 1 enjoyed a film entitled 
“The International Harvester Diesel.’’ The 
film proved of exceptional value to the mem- 
bers present who are engaged in the study of 
internal-combustion engines. Early in January 
the senior class in engineering of this Branch 
inspected the N.A.C.A. Aeronautics Labora- 
tories, at Moffett Field, Calif. The first busi- 
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ness meeting of the year was held by this 
Branch on January 12 at which a selection of 
speakers for the A.S.M.E. Convention was dis- 
cussed. After the business session an interest- 
ing film, ‘‘Sinews of Steel,’’ was shown, 
through the courtesy of the Bethlehem Steel 
Company. The topic of student speakers was 
discussed at the February 9 meeting after 
which two films, ‘‘Power by Wright,’’ and 
“Cyclone Combustion,’’ were shown. On 
February 11 a group of three professors and six 
students of this Branch were conducted 
through a limited inspection trip of the Mare 
Island Navy Yard. No details of the trip were 
given out since it was confidential in nature. 
The last meeting of the present school year of 
this Branch was held on February 23. The 
business of the meeting was made brief to en- 
able Joseph E. Lepetich ample time to read the 
paper, ‘Solving Fluid-Friction Problems 
Graphically,’’ which he plans to present at the 
A.S.M.E. Scudent Convention. 


Designing Engineers’ Problems 

A joint meeting of the Tennessee Brancu 
with the Student Chapter of the A.I.E.E. was 
held on February 9 at which the feature of the 
evening was a talk by Chesney Wilson, chemi- 
cal-engineering design department of the Ten- 
nessee Valley Authority. Mr. Wilson spoke 
on the subject of ‘‘Problems of a Designing 
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Engineer.” After the adjournment of the 
joint meeting, a short business meeting was 
held by the A.S.M.E. members, when the 
Spring Meeting of the A.S.M.E. to be held 
at Birmingham, Ala., April 3, 4, and 5, was 
announced. 

Howard E. Brown was elected honorary 
chairman of the Texas Brancu on January 3, 
succeeding A. D. Payne, who resigned to take 
a commission with the Navy. After the elec- 
tion, Dr. Luis H. Bartlett, assistant professor 
of mechanical engineering, spoke on the sub- 
ject of “The Quick-Freezing of Foods,”’ with 
emphasis on the work done in this field at the 
University of Texas. Dr. Bartlett stated there 
are four methods of preserving food, namely, 
dehydration, chemical preservation, canning, 
and low temperature and freezing. He ex- 
plained several of the methods used for the so- 
called quick-freezing process, illustrating his 
talk with drawings. He also discussed the 
fundamentals of the Birdseye and other com- 
mercial processes. 

On February 11 the Toronto Branch met to 
hear J. A. Harrington speak on ‘Gage Blocks 
and Precision Instruments.’’ Mr. Harrington, 
who is chief engineer of Continental Machines, 
Inc., Minneapolis, and president of the Savage 
Tool Company, Savage, Minn., gave a brief 
résumé of mass production, beginning in 1913, 
when industry adopted measurement accuracy 
produced by optical means. 


Annual Engineering Banquet Held at 
Tufts Branch 


Dean Harry Burden presided as master of 
ceremonies at the annual engineering banquet 
held on February 1 in the Intramural Room of 
Cousen’s Gymnasium, Turts Brancn. Dr. L 
W. Bass, director of the New England Research 
Foundation and speaker of the evening, im- 
pressed upon the men the value of the engi- 
neer’s education and presented considerable 
data of interest in regard to the high standard 
of compensation enjoyed by men in the engi- 
neering field, despite even severe depressions 

New officers elected at the January 18 mect- 
ing of the Turang Branca are as follows: 
Edward Sanford, chairman; John Cochrane, 
vice-chairman; John Prendergast, secretary, 
and Irwin Isaacson, treasurer. 

At the November 17 meeting of the Wiscon- 
sin Branca, Roy Anderson, presiding officer, 
announced that Badger pictures would be taken 
on December 9. It was also announced that 
two openings on the Polygon Board would be 
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filled from the M.E.S.W. Following these an- 
nouncements, a motion picture, ‘“The Building 
of a Bomber,"’ was shown. This Branch met 
again on December 9 when Bill Wendt and 
Wayne Marcoulliour were elected on an open 
ballot as members of the Polygon Board. Pic- 
tures were then taken for the Badger after which 
the group returned to the Top Flight room of 


the university, to see a motion picture, ‘‘Forest 
Rangers."” On February 9 officers of this 
Branch were elected as follows: Elwood 
Buffa, president; Robert Sckribseth, vice- 
president, Arthur L. Nelson, secretary, and 
Donovan E. Rasmussen, treasurer. After the 
election of officers, a movie, ““The Working 
of Magnesium,"’ was presented. 





Engineering Societies Personnel Service, Inc. 


These items are from information furnished by the Engineering Societies 
Personnel Service, Inc., which is under the joint management of the national 
societies of Civil, Electrical, Mechanical, and Mining and Metallurgical Engi- 


neers. 
nonprofit basis. 


This Service is available to members and is operated on a co-operative, 
In applying for positions advertised by the Service, the ap- 


plicant agrees, if actually placed in a position through the Service as a result of 
an advertisement, to pay a placement fee in accordance with the rates as 


listed by the Service. 


These rates have been established in order to maintain 
an efficient nonprofit personnel service and are available upon request. 


This 


also applies to registrants whose notices are placed in these columns. All 
replies should be addressed to the key numbers indicated and mailed to the 


New York office. 


When making application for a position include six cents 


in stamps for forwarding application to the employer and for returning when 

necessary. A weekly bulletin of engineering positions open is available to 

members of the co-operating societies at a subscription of $3 per quarter or $10 
per annum, payable in advance. 


New York 
8 West 40th St. 


Boston Mass. 
4 Park St. 


Chicago 


Detro 
211 West Wacker Drive 100 Farnsworth Ave. 


it San Francisco 
57 Post Street 





MEN AVAILABLE 


Prant Manacer, available immediately. 
Former chief engineer, heavy machinery and 
light machine parts, engineering graduate, age 
45, twenty years’ executive and industrial en- 
gineering, desires permanent connection. Ex- 
perienced in textile, rubber footwear, printing- 
ink manufacture. Me-937. 

GraDUATB MEcHANICAL ENGINEER, 47. De- 
signer machine tools, jigs, fixtures, dies, and 
boring equipment. Directed experimental de- 
velopment, manufacturing methods, time study, 
and production. Been top plant executive. 
Desires position as chief engineer or administra- 
tion work with postwar future. Me-938. 

GrapuaTE MEcHANICAL ENGINEER, 27, €Xx- 
perienced in Diesel and compressor mechanics 
and thermodynamics. Now head of product 
and tool development department in machine- 
tool industry requiring knowledge of hydraul- 
ics. Me-939. 


POSITIONS AVAILABLE 


Curer Encrnger. Man who is capable of 
taking over engineering work in connection 
with plant doing light metal rolling, stamp- 
ing, drawing, etc. Should be acquainted with 
welding and tooling. Must be fully acquainted 
with supervising production and design. Must 
know how to design costs into production 
work. Permanent, paying good salary. Only 
the highest type men will be considered. 
$8500-$10,000 a year. Virginia. W-3400. 

GENERAL MANAGER AND SUPERINTENDENT, 
45-55. Must be high-grade executive to man- 
age small-sized manufacturing company on 
quantity precision metal work. Salary open. 
Apply by letter only. Wisconsin. W-3402. 


1 All men listed hold some form of A.S.M.E. 
membership. 
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PLANNING ENGriNngER, 40-50, graduate me- 
chanical or industrial, who knows production 
planning for large job shop, and also produc- 
tion lines. Shop employs 1000 to 2000. 
$5000-$6000 year. Connecticut. W-3403. 

Cnier ENcrneer to take full charge of all 
engineering activities, including design, de- 
velopment, tooling, etc. $6000-$7500 year de- 
pending upon qualifications. Connecticut. 
W-3406. 

MEcHANICAL ENGINEERS tO supervise meth- 
ods, estimates, and engineering for small iron 
and steel manufacturing company. Permanent. 
$7500-$10,000 a year. Eastern Pennsylvania. 
W-3408. 

InpustriAL ENGingER. Must be graduate 
mechanical engineer or industrial engineer, 
and draft-exempt. Should be experienced in 
methods, job-analysis, labor and manpower 
schedules and evaluation. $5000 a year. Per- 
manent. Texas. Interviews, New York, N. Y. 
W-3429. 

Enoineers. (@) Designer, mechanical, with 
considerable experience in hydraulic field. 
$6000 year. Rhode Island. (4) Sales engineer 
or sales representative for New York City for 
company manufacturing hydraulic seals. Sal- 
ary open. New York,N. Y. W-3430B. 

MecuanicaL ENGInger with prior practical 
aviation experience. Will work with operat- 
ing personnel of air lines and with manufac- 
turers of terminal and dock facilities, and load- 
ing and unloading equipment, leading to a 
recommendation for kind, volume, and cost 
of satisfactory equipment and facilities to 
handle projected postwar freight business. 
Should be draft-exempt. Should have 
pleasing personality so that he can co- 
ordinate and develop work already under way. 
$7200 year. New York, N. Y. W-3437. 

InpustRIAL ENGinger with 4 to 5 years’ ex- 
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perience in men’s clothing industry. Must 
also have experience in other industries. Work 
will be as field engineer, but also working in 
the plants of clients in time-study and methods- 
analysis work to develop production time 
standards and production-control procedures. 
$6000 year and traveling expenses. Massachu- 
setts. W-3440B. 

Piant Enoineer to take charge of engineer- 
ing and maintenance, including power plant 
for large manufacturing company, chemical, 
employing over 4000 people. Some building- 
construction experience desirable. $8000- 
$12,000 year. New York, N. Y. W-3448. 

Puant Enornerr, particularly experienced in 
plant maintenance and layout. Permanent, 
particularly covering postwar planning. $5000- 
$6000 year. Northern New York. W-3453. 

Curzr Desicn ENcineeR to supervise de- 
velopment and design of production equip- 
ment. Experience in machine tools or hy- 
draulic equipment of value. Firm has been op- 
erating for 67 years and is figuring on perma- 
nent postwar position. About $7500 a year. 
Location, Connecticut. W-3472-D1776. 

Propuction Manacer. Should have at 
least 15 years’ experience in industry involving 
grinding, mixing, and blending of dry materials. 
Experience with manufacturing synthetic 
resin desirable but not essential. Duties in- 
volve supervision of three medium-sized plants. 
Permanent. $8000-$10,000 year. Small town 
in New York State. W-3486. 

InpustriaL ENGINEER, about 35-40, with at 
least 5 years’ experience specializing in indus- 
trial-engineering responsibilities. | Would 
head industrial-engineering department, con- 
trolling two or more departments, namely, 
labor measurement and job classification, in 
addition to carrying on the conventional duties 
of industrial engineer. Starting salary, $6084- 
$7440 year. Pennsylvania. W-3487. 

Inpustr1AL ENGINEER, gtaduate, experi- 
enced in time and motion study, job evalua- 
tion, and installation of incentive plans, and 
capable of making engineering studies for im- 
provement of methods, particularly in ma- 
terials handling. About $10,000 a year. New 
York, N. Y. W-3510. 

DeveLtopMeNt ENoingER who has good 
background in design and who is also ac- 
quainted with functions and capabilities of ma- 
chine tools. Duties will involve study of pro- 
posed postwar items to determine their manu- 
facturing possibilities in existing plant, also to 
production development and design on accepta- 
ble items, Permanent. Salary open. New 
York, N. Y. W-3511. 

ENoIngErR who has some experience in con- 
tract negotiation and administration to assist 
in the handling of war contracts. This includes 
prime contracts and subcontracts and also con- 
tract termination. Should have some legal 
background. About $6000 year. For the dura- 
tion. Connecticut. W-3513. 

Propuct Promotion ENGiINngER, mechanical, 
with several years’ sales experience and out- 
standing ability in application studies, market 
analysis, and organizing sales activities. Will 
work in various fields to find need for new types 
and designs of industrial instruments, study 
their correct application, and establish their 
field acceptance through personal contacts 
with the plant executives who decide on new 
methods of production practices and plant 
operation. Excellent postwar opportunity. 
Pennsylvania. W-3461. 
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Candidates for Membership and Transfer 
in the A.S.M.E. 


HE application of each of the candidates 

listed below is to be voted on after April 
25, 1944, provided no objection thereto is made 
before that date, and provided satisfactory 
replies have been received from the required 
number of references. Any member who has 
either comments or objections should write to 
the Secretary of The American Society of 
Mechanical Engineers immediately. 


KEY TO ABBREVIATIONS 


Re = Re-election; Re = Reinstatement; Re & 
T = Reinstatement and Transfer to Member. 


NEW APPLICATIONS 
For Fellow, Associate, or Junior 


AckerMAN, D. E., So. Orange, N. J 

AcKkERMAN, Geo. E., Oak Park, Ill. (Re 

ALDEN, Joun A., New York, N. Y. 

Axeck, Benj. J., Kenmore, N. Y. 

ALLEN, Earze F., Wellesley Hills, Mass. 

ARNOLD, Atvin W., Skokie, Ill. 

BANERIAN, Gorpon, Washington 19, D. C. 

Bascue, Haroip Suetpon, Brooklyn, N. Y 

Bayes, Atutison L., Larchmont, N. Y. (Re & 
7 

Beisser, STANLEY A. 
Calif. 

Berkness, Irvine R. (Ligut.), Yorktown, Va. 

Beskin, Leon, Allentown, Pa. 

Bever, 
D. ¢ 

Brooks, T. C., Springfield, Mass. (Re 

Brusso, ANDREW M.., Perth Amboy, N. J 

Buttock, Harry Lestiz, New York 6, N. Y. 
Re 

Burnett, Davin J., St. Louis, Mo. 

Burns, A. E., Brooklyn, N. Y. (Re) 

Caruiste, Henry Leg, Long Beach 7, Calif 

Casry, G. R., Easton, Pa 

Crristian, B., Whichita, Kans 

Cook, K. F., Oklahoma City, Okla 

Curry, Joun F., Brooklyn, N. Y. 

Datcer, G. P., North Canton, Ohio 

Davis, Marton L., Flint, Mich. 

Day, Westey H., New York, N. Y 

Doyrre, Rosey E., Coquille, Oregon 

Ectorr, Gustav, Chicago, III. 

Ex.uorr, O. M., Media, Pa. 

Errorrg, Jas. E., Bridgeport, Conn. 

Favitig, F. A., Chicago, Ill. 

Firta, Davip, Mishawaka, Ind. 

Fretcuer, Ratea A., W. Chelmsford, Mass. 

Fiynn, Joun B., Detroit, Mich. 

ForsserG, Roy H., Irvington-on-Hudson, 
Mm. te 

Gersugnow, Harotp, Great Neck, L. I. 

Gotwecxar, W. G., Bombay, India 

Gratcn, Seroer, Philadelphia, Pa. 

Gupton, Tueoporg, Kansas City, Mo. 

Hacensicx, Rospert L., Kenmore 17, N. Y. 

Hamutn, Perrey C., Los Angeles 25, Calif. 

HENNING, STANLEY P., Ebenezer, N. Y. 

Hotsroox, Franx M., New York, N. Y. (Re) 

Hucues, Ermer L., Kansas City 2, Mo. (Rr) 

Hunt, Wo. F., Louisville, Ky. 

Ivins, Cuinton F., Jr., Plainfield, N. J. 


“Lreut Santa Ana, 


Frep’k C. (Enstcn), Washington, 


Jacks, Ivan T., Indianapolis, Ind 

Jensen, Cuas. B., Chicago, Il. 

Jounson, Raw teicu M., Easton, Pa. 

Jounson, Rarmonp C., Philadelphia, Pa. 

Jones, T. A. D., Indianapolis, Ind. 

Ketcuet, J. R., Morristown, N. J. 

Kort, Ernest G., New Kensington, Pa. 

Krase, Joun M. (Enston), New York, N. Y. 

La Venta, ANtuony, Brooklyn, N. Y. 

Lreper, Eimer L., Detroit, Mich. 

Litrexy, F. M., Detroit 3, Mich. 

Loncacrg, Geo. W., Indianapolis, Ind. 

Loncsucco, Jas. R., Auburn, N. Y. 

Lorenz, Geo J. (Lieut.), Burbank, Calif. 

Lugnrs, D. M., Phila., Pa. (Rr) 

Mancter, Wo. E., Philadelphia, Pa 

Mc Puerson, Harry, Kansas City, Mo 

Mertz, Geo. Wester, McKeesport, Pa. 

Metzner, Maxwe tt W., Eric, Pa. 

Mixita, J. J., New York, N. Y. 

Mitter, J. W., Toronto, Ont., Canada 

Mitter, W. G., Massillon, Ohio 

Monsetn, I. T., St. Louis 1, Mo. 

Morton, Watrter B. (Lieut. Compr 
side, Pa. 

Nexxies, Maurice, Washington, D. ¢ 

Norton, Aucustus P., Jr., Boston, Mass. 

Norton, Frepx. H., Washington, D. C. 

Nunnge, Freperick C., Chattanooga 6, Tenn 

Orr, L., Tarentum, Pa. 

Oscuwatp, Artuur, Jr., Newark, N. J 

PanczNner, Erwin H., Indianapolis, Ind 

Parxuurst, E. R., Troy, N. Y. 

Parris, G. C., Southsea, Hants., England 

Pava, Norman, New York, N. Y 

Puevps, Atva W., Birmingham, Mich. (Re 

Porter, Geo. A., Detroit, Mich 

Ramsey, Justin H., Paterson, N. J. 

Reamy, W. C., Jr., Wash., D. C. 

Ricwarp , F., Pittsburgh 21, Pa. 

RicKERMAN, J. Herman, River Edge, N. J. 

Ropotr, Cart F., San Francisco, Calif 

Rotio, W. Smita (Lizvt. Cor.), Washington, 
D.C. (Rt) 

Root, Cuarues S., Springfield, Mass 

Rurr, A. W., York, Pa. 

SaLKeLp, ALAN B., Pittsburgh, Pa 

ScHauuier, Puiuie H., Cincinnati 5, Ohio 

Scnituinc, W. H., Chicago 26, III. 

ScotrokavuerR, Henry, New York, N. Y. 

Sxtiers, A. A., Beaver, Pa. 

Smita, Rate E., Muskegon Heights, Mich. 

Smita, Wa. J., Upper Darby, Pa. 

STEINMULLER, JoHn M., Valley 
mB. Y. 

Sreur, Wm. R., Pittsburgh, Pa. (Re & T 

TaTTERSFIELD, J. P., Mexico, D. F., Mex. 

TIMMERMAN, T. J., Bremerton, Wash. 

Tomsaucu, Roy W., Los Angeles 41, Calif. 

Tona, Jack WetutncTon, Oakland, Calif. 

TrummgL, J. M., Iowa City, Iowa 

Tucker, A. Scott, Milton, Mass. 

Ur, Jos. A., Irvington, N. J. 

Usuer, W. J., Pickering, Ont., Canada 

VaNnDERwEIL, R. G., Waterbury, Conn. 

Wacuter, Lester W., Streator, Ill. 

Watson, Bruce B., Altoona, Pa. 

Wavucuorg, G. A., London, England 


Stream, 
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Weaer, Rost. J., Wilkinsburg, Pa. 

Wirtcox, Frep’x P. (Capratn), Arlington, 
Va. 

Witttams, Jack H., Baraboo, Wis. 

Woop, Raymonp V., Providence, R. I. 

Woopsury, Gates F., Lima, Ohio 

Wyatt, Raves M., Allentown, Pa. 

Youne Geo., Burlington, N. C. 

Youna, R. M., Milwaukee, Wis. 

Ziatin, Norman, Cincinnati 9, Ohio 


CHANGE OF GRADING 


Transfers to Member 

Anrens, H. R., Jr., New York, N. Y. 

BruGier, M. W., New York 23, N. Y. 

Criswett, Witsur W., Jr., New York 
N. Y. 

PRENZLAU, JoHN H., Buffalo, N. Y 

Wycxorr, Norman W., Verona, N. J. 


Transfer to Fellow 


Prracer, Harry M., St. Louis, Mo. 





HE deaths of the following members have 
recently been reported to headquarters: 


Grass, Cuarces R., October 2, 1943 
Harmer, Joun G., February 2, 1944 

Hirt, Rosert J., January 2, 1944 
Linpenxkou_, Henry, October, 1943 
McDona p, Jamgs E., February 25, 1944 
Meston, CHARLES Rosert, October 4, 1943 
Parmer, Virait M., February 16, 1944 
Peavey, J. M., January 26, 1944 














A.S.M.E. Transactions 
for March, 1944 


HE March, 1944, issue of the Transac- 
tions of the A.S.M.E., which is the 


Journal of Applied Mechanics, contains: 


TECHNICAL PAPERS 


Stress Coefficients for Rotating Disks of 
Conical Profile, by K. E. Bisshopp 

Studies in Three-Dimensional Photoelas- 
ticity, by M. M. Frocht 

The Stresses in Cemented Joints, by M. 
Goland and E. Reissner 

Relations Between the Notched-Beam Im- 
pact Test and the Static Tension Test, 
by C. W. MacGregor and J.C. Fisher 

The Effects of Web Deformation on the 
Torsion of I-Beams, by J. N. Goodier and 
M. V. Barton 

Pi-Tee Transformations in the Analysis of 
Mechanical Transmission Lines, by G. 
Horvay and S. Pines 


DESIGN DATA 
Balancing of Rotating Apparatus—lIl, by 

R. P. Kroon 
Circular Beams Loaded Normal to the 
Plane of Curvature—2, by M. B. Hogan 


DISCUSSION 
On previously published paper by C. O. 
Dohrenwend and W. R. Mehaffey 


BOOK REVIEWS 
A.S.M.E. News 
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